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Abstract
The People with Disabilities (PWD) & Senior Citizen (SC) are isolated from the
mainstream society, and they face several barriers in everyday life. There is no communication
platform for them to express their concerns, in turn, participate in the city municipality policy
decisions related to PWD- & SC-friendly city development. The purpose of this research is to
integrate disability and senior citizen issues in the city of Knoxville to the city council decisions.
The comprehensive literature search is done to identify the frequently mentioned disability and
age-friendly city factors. An effective survey was designed to identify the issues in collaboration
with Knoxville mayor's Council on Disability Issues (CODI) members. The survey is a
questionnaire of disability, and age-friendly city factors and the participants are asked to rank them
from high priority to low. A total of 227 responses were collected and descriptive statistical tools
applied to the data to find which factor is perceived most important. Further, the influence of
demographic groups on the perceived importance of the factors is determined from the multiple
regression analysis. The feedback section in the survey helped in getting additional concerns of
the PWD and SC in the city. The steps in developing this are charted out as a platform to influence
the issues in city municipality decision making that applies to any city.
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List of Definitions
Disability: As per World Health Organization, "Disability is an umbrella term, covering
impairments, activity limitations, and participation restrictions. An impairment is a problem in
body function or structure; an activity limitation is a difficulty encountered by an individual in
executing a task or action; while a participation restriction is a problem experienced by an
individual in involvement in life situations” (WHO). As per the American Disability Act “An
individual with a disability is defined as a person who has a physical or mental impairment that
substantially limits one or more major life activities, a person who has a history or record of such
an impairment, or a person who is perceived by others as having such an impairment” (Justice,
2009). The concept of disability is complicated, and every concerning organization has their
definitions to fit into their purpose.

Senior Citizen (SC): Even though there is no consistency of age assigned from biological,
legal and social perspectives, in general, a person of age more than 60 or 65 years is considered as
a senior citizen.

Council on Disability Issues (CODI): “The Knoxville Mayor’s Council on Disability
Issues (CODI) serves as an advisory group to provide direction and guidance in matters concerning
persons with disabilities. The Council consists of at least nine and up to 21 members who are
appointed by the Mayor and confirmed by the City Council”(city).
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Chapter 1: Introduction
1.1 Introduction
Until World War-II, many Americans considered having a disabled family member to be
a disgrace (Chubon, 1994), and disabled people were denied fundamental human and civil rights.
Although the second half of the twentieth century saw a turning point in the landmark passage of
the Americans with Disabilities Act, a quality of life equal to abled people is still a distant dream
for the average person with disabilities. People with disabilities (PWD) are more prone to undergo
adverse socio-economic situations than abled people. Moreover, poverty and disability are
interrelated, since disability increases the risk of poverty and vice versa ("The World Bank
Disability Overview," 2017). As shown in Figure 1.1, being a person with disabilities increases
one's risk of experiencing lower education, health, and employment. The converse is also true.
("The World Bank Disability Overview," 2017). Unlike abled population, PWD faces frequent and
additional problems in everyday life. They are largely isolated from mainstream society. The
barriers that they face from all corners of society impact their personal lives(Eric Rosenthal).
The most common barriers include inaccessible physical environments, communication
difficulties, and lack of sufficient affordable housing, educational facilities, and employment
opportunities ("The World Bank Disability Overview," 2017). Access to all human-made physical
infrastructure is crucial to PWD's ability to experience fully the same quality of life as abled
people. According to the United Nations Convention on the Rights of Persons with Disabilities
and Optional Protocol-2016 report, “Accessibility was to enable the PWD to live independently
and participate fully in all aspects of life, States Parties shall take appropriate measures to ensure
PWD access, on an equal basis with others, to the physical environment, to transportation, to
information and communications, including information and communications technologies and
systems, and to other facilities and services open or provided to the public, both in urban and in
rural areas”.
There are two models of disability. The medical model of disability, commonly used in
medical and health services, defines disability regarding a person's physical condition, and thus
defines PWD's physical conditions as the cause of their reduced quality of life. This model, which
was dominant in the early twentieth century, generated two approaches to treating PWD.
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Figure 1.1 Interrelation between disability and poverty

One approach was to look for medical treatments that could prevent or correct PWD's
physical conditions, and the other was to compartmentalize and institutionalize PWD according to
the physical causes of their disabilities (Metts, 2000). For instance, select schools were founded
for people having hearing and vision disabilities, independently supported by churches and other
charity organizations (Metts, 2000). In opposition to this medical model of disability, a social
model of disability was developed in the 1960s. This model defines disability as a mode of
exclusion practiced by society, either knowingly or unknowingly. According to this model, which
is commonly adopted by social and educational service providers, if society could be designed to
remove barriers while taking into account everyone's physical conditions, disabilities would not
exist (Oliver, Sapey, & Thomas, 2012). Taking the social model of disability as its starting point,
with the kickoff of an independent living movement the disability rights movement began in the
early 1960s. It was called for equal opportunities and facilities for disabled individuals similar to
those that abled person enjoy (staff, 2004-2010). In the following decades, this movement achieved
essential milestones through government legislation. The Architectural Barriers Act of 1968 about
accessibility to all federal buildings and facilities, the American Rehabilitation Act of 1973
directed towards accessibility to all federally funded programs and services. Finally the Americans
with Disabilities Act (ADA) of 1990 which “prohibits discrimination based on disability in
employment, state, and local government, public accommodations, commercial facilities,
transportation, and telecommunications” (Justice, 2009; staff, 2004-2010).
2

Before the emergence of the disability rights movement, government support for programs
benefiting PWD was meager. After the passage of the ADA act, many government-supported
comprehensive programs were developed with the goal of providing equality and independence to
PWD in all aspects of social life such as education, health, recreational, employment, mobility,
transportation (Metts, 2000). City governments also started to work towards disability-friendly
city development
Two decades after the passage of the ADA, even with the prevalence of proactive
government policies, PWD still face isolation in their neighborhoods and across mainstream
society (Eric Rosenthal). Apart from specially-designated parking spaces and wheelchair
accessible sideways, much more could be done to ensure PWD full access to a high quality of life.
A critical step toward enhancing the quality of life for PWD is the development of metrics for
assessing the barriers that PWD face. Such metrics referred to as "disability and senior citizen (SC)
friendly city factors." They have been developed in reports from various sources including the
World Health Organization (WHO), The American Association of Retired Persons (AARP), and
Official Community Plans (Burton, 2016; ministries; WHO, 2007b). These reports provide
overlapping information: some factors such as those related to transportation and housing are
shared across all reports while other factors are uniquely being identified by particular reports
taking unique perspectives on the problem. The most common disability/age-friendly city factors
relate

to

transportation,

housing,

health

services,

civic

and

social

involvement,

recreational facilities, environment and weather, education, and employment. A full list of PWDand SC-friendly city factors is provided and discussed in the next chapter.
Every city presents a different constellation of challenges for PWD. Municipal decisionmakers often do not know which factors are most crucial for enhancing the lives of PWD in their
cities, and, in many cases, PWD themselves are isolated from decision makers, with no wellestablished channels of communication to government bodies. The current work highlights the
necessity of developing a platform for communication between PWD and governmental decisionmakers. Also, this work reports on a case study carried out for the city of Knoxville in which such
a platform was implemented, and a survey was designed to amplify the voices of PWD and bring
their perspectives to bear on decision-making.
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1.2 Development of a platform
To bridge the gap between municipal decision-makers and the people (PWD and SC) who
were directly affected by access barriers, it is vital to building a robust communication platform
that will allow PWD to participate in the decision-making process. Such platform addresses the
pervasive problem of PWD-isolation and provides the benefit of bringing expert knowledge (the
PWD's own experiences) to bear on the decision-making. One way to elicit PWD perspectives in
pressing issues efficiently and speedily is for city-governments to establish standing advisory
groups working on access issues. Recognizing this, many local city and federal governments have
formed Councils on Disability Issues (CODI) to advise government officials about policies and
decisions that affect PWD (Disability; Tennessee). A CODI is often a voluntary group of 15-20
people having substantial experience and enthusiasm for developing PWD-and SC-friendly cities
(city; MCDI). Partnerships with university researchers have also been shown to contribute to
successful and efficient age-friendly city community development (Glicksman, Clark, Kleban,
Ring, & Hoffman, 2014; M. B. Neal, DeLaTorre, & Carder, 2014). In the current work, a platform
was developed while working towards making Knoxville optimally PWD-and SC-friendly cities.
This work reports on a collaboration between the University of Tennessee, Knoxville and the city
of Knoxville mayor’s CODI. The platform developed through this collaboration can be adapted
for use by other cities that want to bring the voices of PWD to bear on public decisions that affect
their lives.
The steps involved in making the platform are depicted in Figure 1.2. The city must first
recognize the broad scope of challenges involved in meeting its goals of becoming a PWD-and
SC-friendly city. After detailed discussion between the CODI and the university group, a plan of
action can be charted out for coming up with answers to these critical questions: what are the most
pressing issues faced by PWD and SC in our city? Are there any patterns in how specific barriers
affect specific demographic categories, such as race, place, gender, or type of disability? To answer
these questions, the CODI had to reach out to all sections of its PWD and SC population in their
city. In our case, we determined that a survey be the most feasible way to reach out to large sections
of our diverse PWD and SC population. We turned to a web-based survey as an inexpensive and
easy way of reaching our target population.
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The survey must be efficiently designed for its purpose. The research group should conduct
an extensive literature search to familiarize themselves with disability friendly practices and to
come up with a potential list of PWD- and SC-friendly city factors where improvements might be
necessary. With the help of the literature and expertise of the CODI members, an effective and
efficient survey can be designed that is adapted to the city's unique concerns. Depending on the
city’s resources and convenience, the survey can collect responses through either a direct approach
or an indirect approach. In the indirect approach, the survey is posted on the city’s government
website. Since the web-based survey is open to all, even friends of the PWD can complete the
survey, and caregivers and friends can be considered as significant demographic groups in the
analysis. PWDs who cannot respond to the web-based survey can participate with the help of their
caregivers. In the direct approach, survey-collectors meet personally with disability organizations
and individuals in the city to collect their responses. After collecting survey responses, the next
critical step is careful data analysis, supervised by university-based research-partners who have
the expertise to apply statistical tools and draw valid conclusions. After that, all parties should be
involved in discussing the implications of the survey and the policy-steps that should be taken, in
light of the survey results, to address the issues it identifies as most critical for PWD and SC in the
community. Contacts developed in the course of preparing the survey can be employed to
disseminate the survey results and subsequent policy decisions to a broader population. As part
of the broader

Figure 1.2 Development of the platform
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dissemination, the second round of surveys can be conducted to assess the impact of policy
decisions. The final step in the construction of a platform for communication should be the
creation of a long-standing channel of communication, such as a separate web portal or mobile
app, collateral to the city website, where members of the community can see survey results, post
comments, and learn more about proposed policies. This platform should allow PWD and SC to
make their voices heard continuously and to stay involved in ongoing policy discussions that
concern them. The webpage and app can serve as useful media for disseminating information and
about policy decisions taken or under consideration in the ongoing work of sustaining a PWD- and
SC-friendly city.

1.3 Research motivation
The following concerns motivated this research. First, PWD continues to face many
barriers to full participation in everyday life. The WHO Framework International Classification of
Functioning, disability, and health (ICF) defines these barriers as “Factors in a person’s
environment that, through their absence or presence, limit functioning and create
disability”(Organization, 2007). The most common barriers are attitudinal (lack of awareness and
the resultant prejudice among non-disabled people about difficulties in everyday life of PWD),
communication-related (difficulties in communication for the people with sensory impairments
like hearing, vision, mental status, speaking etc.), physical (structural barriers in natural or
manmade environment), policy-related (lack of knowledge in enforcement of existing laws that
requires to make programs accessible), programmatic (limitations in the efficient delivery of public
health programs), social (the environment in which they are born, grow, live, work, and age) and
transportation-related (lack of accessible transportation to live independently) (CDC).
As noted above, these barriers cause PWD to lag behind the abled population in
employment rate, education and income (Erickson, 2015; Improving the life chances of disabled
people, 2005). In 2015, the working age PWD population had an employment rate of 35.2 percent,
while non-disabled had an employment rate over twice as high, at 78.3 percent (Erickson, 2015).
The percent of working-age PWD with only high school or equivalent education was 34.4%; the
poverty rate was 27%. Even with the high unemployment rate, only 19.3% of working age PWD
received supplemental security income. Recent moves to reduce the national debt and control the

6

budget present a risk of further cuts in disability support spending programs such as supplemental
security income, social security disability which may push more people into poverty.
Second, PWD constitutes an ever-growing percentage of our communities. Under a broad
definition of disability that includes non-severe conditions, 18.7% (56.7 million) of the noninstitutionalized US population has a disability, and 12.6% (38.3 million) can be categorized as
having a severe disability (Brault, 2012). These numbers will increase the number of senior
citizens (SC) increases. As the people age, they need intensive resources and special services
(Steels, 2015). The percentage of SC has been ever-growing since 1900 (4.1%) to 2015 (14.86%)
(census) and is projected to reach 20% by 2050 (Ortman, Velkoff, & Hogan, 2014). The SC
population of the United States will double from 43.1 million in 2012 to 83.7 million by 2050
(Ortman et al., 2014). It is mainly due to the high birth rates after World War-II (baby boomers
born between 1946 and 1964 ("Live births, birth rates, and fertility rates, by race: United States
1909-2002,"). Also, migration trends (urbanization and suburbanization) have led to the
concentration of SC in urban areas(Division, 2005).
Third, PWD tends to be isolated from mainstream society and thus from the very policymakers charged with breaking down barriers to their participation. Although a significant
percentage of the population lives with a disability, many abled people have little opportunity to
interact with or learn from PWD peers. The consequence, the fund's allocations may have diverted
into non-pressing issues.
Fourth, an active and well-informed reform movement is underway to remove barriers to
PWD's participation in community life. In the spirit of the Americans with Disabilities Act and the
United Nations Convention on PWD rights, innovators are developing an ever-wider range of
accessible technologies. Moreover, disability friendly environments such as accessible buildings,
library services, online learning, health services and health promotions (Groce, Yousafzai, & Van
der Maas, 2007; Huger, 2011; Muilenburg & Berge, 2005; Rimmer & Rowland, 2008; Stodden,
Brown, & Roberts, 2011). Meanwhile, many local governments have committed to making their
cities accessible and barrier-free for the benefit of PWD and SC ("Accessible NYC,"). However,
the isolation of PWD from mainstream society means that power-holders and policy-makers often
don’t know the status and pressing issues of PWD living in their city. As a consequence, resources
and efforts are often diverted to non-pressing issues or applied in less than optimal ways. If
7

platforms can be constructed to facilitate communication between PWD and city policy-makers,
municipal officials will have a better understanding of living conditions for PWD in their cities,
and even more importantly, the city council development activities will be directed in an efficient,
cost-effective way towards solving the most pressing issues faced by PWD.
These four reasons together have motivated the current work of developing a platform and,
in parallel, applying it to a case study in the city of Knoxville, Tennessee.

1.4 Problem statement and goal of the work
This work has two goals, one research-oriented and the other practical. The research-goal
relates to the need for a synthesis of current knowledge of factors contributing to PWD- and SCfriendly cities. As noted above, various factors have been identified as aspects of community life
where support is needed. Different reporting sources provide overlapping lists of factors, some
common to all lists and some unique to specific reports. However, no single source provides a
comprehensive list of all the factors that have been identified in the literature. Such a
comprehensive list would be beneficial to the government, private and non-profit organizations
that want to assess and improve the PWD-and SC-friendliness of their cities. In the second chapter,
a review of the most frequently mentioned sources in the literature related to age-friendly
initiatives are identified. All the age-friendly city factors from the sources are tabulated along with
brief descriptions. The current work also depicts model for the development of the factors for the
WHO global age-friendly city and AdvantAge report
The practical goal relates to the needs of policy-makers. In 2015. Wallet Hub conducted a
survey and ranked the 150 most populated US cities from best to worst disabled-friendly cities.
Knoxville ranked 139. The survey provided a list of factors considered in the ranking. Knoxville
City CODI wanted to address this ranking, but given the limited availability of resources, it faced
hard choices about what factors to tackle first. The situation called for prioritization, but
unfortunately, the WalletHub survey included no information on what PWD and SC themselves
considered the most problematic factors for their home cities. To make optimal decisions, the
Knoxville City CODI needed to know factors their citizens considered most important. In other
words, they needed to listen to the voices of the people. The case study reported here, in which a
survey was developed to learn the perceived importance of the myriad factors that can make cities
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PWD- and SC- friendly. The situation faced by the city of Knoxville is faced by many governments
and non-government organizations whose work domain is connected to the PWD and SC.
The current work can help policy-makers develop a practical understanding of the
perceived importance of various factors and subfactors related to PWD and SC issues in their
communities. The statistical analysis of the survey responses reveals relationships between
perceived importance levels of factors and various demographic variables (e.g., age, place, gender,
status as PWD, SC, or caregivers). This study also helps to answer which facilities need to develop
first through prioritization of the main factors and subfactors. Prioritization is essential for the
optimal use of limit resources. The case-study presented here also stresses the future work that
must be sustained, of developing a long-lasting platform for communication between PWD and
policy-makers and the dissemination of the city council's development steps.
In summary, the study answers the questions 1) how the platform was developed for
Knoxville city in detail? 2) What are the disability and SC friendly city factors that are perceived
highly crucial in Knoxville city? 3) What is the relation between demographic variables and the
perceived importance of the factors?

1.5 Approach
This thesis tracks the four phases of the project to develop the platform whereby PWD
could articulate their concerns and thereby contributing to the decision making of the Knoxville
City Council. The four phases are summarized in Figure 1.3.
Phase-I: As part of the platform development an extensive literature review was conducted on
frequently mentioned age-friendly city factors which are also applicable for disability-friendly city
factors. Before designing the survey, it was essential to chalk out the best practices in developing
disability & age-friendly city. This list of factors along with the subfactors is a useful reference for
policy-makers, since it synthesizes, in a single document, factors reported from a wide variety of
sources.
Phase-II: An effective and efficient survey was designed for understanding disability and age-old
issues in Knoxville city. The survey asks participants to indicate their perceptions of importance
for factors and subfactors identified relevant to the city. The survey went through 12 iterations on
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the timescale of one per month. In the revision process, the expertise of CODI members was
critical. The final survey consisted of unanimously accepted survey questions.
Phase-III: This phase involved reaching out to the PWD, SC, caregivers and other public to get
the survey responses. Participants could access the survey from a link in the Knoxville city official
government website. Emails were sent to the several disability organizations and groups in the city
to get the maximum responses. This web-based collection of the survey was chosen (rather than
personally meeting the participants) due to its minimal cost and effort.
Phase-IV: In this phase, several statistical tools were applied to the survey data to decipher the
prioritization of factors and subfactors and the relation between participants' responses and various
demographic variables. First, the raw data had to go through data screening to eliminate blank,
missing, incomplete and unengaged responses which have no standard deviation in ranking

Phase I

• Extensive literature search
• Identifying disability friendly city factors

• Effective survey development
Phase II

• Collecting survey responses
Phase III
• Data analysis through statistical tools
Phase IV • Developing empirical model

• Dissemination
Phase V

Figure 1.3 Phase-wise approach
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the importance of the factors. Then, descriptive statistical tools were applied to find out the highest
ranked importance of the primary factor on average of all responses. In addition to this, the tool
was applied to subfactors of each main factor which helped to identify the important subfactor for
each main factor. Furthermore, multiple regression analysis was applied for each main factor
response to get the multidimensional linear equation having the overall mean as the dependent
variable and each demographic group as an independent variable in turn as a dimensional axis. To
enabled us to deduce the positively impacted and negatively impacted demographic groups for
each main factor mean rank. Finally, an empirical model was developed to combine all the
concluding remarks from the aforementioned statistical analysis at one place.
Phase-V: This is a continuous process. In this phase, the city council and members of the PWD &
SC communities discuss and debate steps to be taken in developing Knoxville as a PWD- and SCfriendly city. The city will take the initiative by chalking out the steps to be taken about all the
main factors, based on statistical analysis of the survey responses. Members of the PWD and SC
communities will then be contacted again through another survey to discuss and debate the
proposed steps. This cycle can be repeated any number of times to finalize the city's actions. This
iterative process will make it possible to adjust to the changing need of the people through
changing times. For this ongoing process to succeed, the city will need a list of reliable contacts in
the PWD and SC communities who are willing and able to assist in the dissemination of
information and participate in discussions over the long term. A useful list of organizations that
are directly or indirectly related to the PWD & SC communities developed in the course of creating
the initial survey.

1.6 Organization of thesis
This thesis is organized into four chapters in the following manner. Chapter 2 describes the
literature review to understand the PWD - and SC - friendly city and factors that make the
disability/age-friendly city from the peer-reviewed journal articles and reports. Chapter 3 gives the
clear view of the methodology such as case study, survey development, and data coding
techniques. Chapter 4 explains the results of descriptive statistics and each factor multiple
regression analysis. Chapter 5 provides the conclusion and future work of the research.
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Chapter 2: Review of Disability/Age-friendly city factors
2.1 Introduction
This chapter summarizes the current literature on the disability/age-friendly city factors
which have been identified by various disability/age-friendly initiatives and reports. The purpose
of the literature review is to examine the critical literature on disability/age-friendly city factors,
to synthesize a full list of the factors that are important for developing PWD- and SC-friendly
cities, and to provide a foundation for the creation of a PWD- and SC-friendly strategy for the City
of Knoxville. Thus, this chapter contributes to Phases I of the research-approach outlined in the
previous study.

Table 2.1 Focus areas for the literature search
Focus areas for the literature search
Age-friendly environments

Why creating age-friendly cities
Relation between age-friendly and
disability friendly environment
Major sources in literature for Agefriendly environments
WHO Age-friendly city model
Advantage Initiative Model
AARP Livable communities
N4A
Administration on Ageing (AOA)
Environmental protection agency (EPA)
Age-friendly city factors
Transportation, Housing, Health
services, Civic and social involvement,
recreational activities, employment,
communication and information, Access
to services etc.

References
The organization, 2007; M. Neal & DeLaTorre,
2016; Steels, 2015; Aging; E. Douglas Beach;
guide; Henkin, Holmes, Walter, Greenberg, &
Schwarz, 2005; M. R. Oberlink, 2008; research
M. Neal & DeLaTorre, 2016; Cal J. Halvorsen,
2014; Foundation
Organization, 2007; O’Hehir, 2014;Erickson,
2015;ministries

Barusch, 2013; WHO, 2007a; WHO, 2007b
E. Douglas Beach;
M. R. Oberlink, 2008; Kochera, Straight, &
Guterbock, 2005;
N4A; guide
M. Oberlink, 2014
Scharlach, 2012;Sykes;Robinson,2014& EPA
Lehning, 2014; Rosenbloom, 2009; Lynott et al.,
2009; O’Hehir, 2014; Organization, 2007; Burton,
2016; Alley, Liebig, Pynoos, Banerjee, & Choi,
2007; Warburton, Everingham, Cuthill, Bartlett, &
Underwood, 2011; Barusch, 2013;; Bright, 2004;
Clarke & Nieuwenhuijsen, 2009; Kirchner,
Gerber, & Smith, 2008;
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The chapter synthesizes information from peer-reviewed journals, reports from the WHO,
the AARP, Advantage report, age-friendly initiatives, associated surveys, and relevant websites
on disability/age-friendly cities. The Table 2.1, listed out the important literature for the following
sections of this chapter.

2.2 Age-friendly environment
The age-friendly environment is that which promotes active aging. According to the WHO
framework, active aging is the process of optimizing opportunities for health, participation, and
security to enhance the quality of life as people age. In practical terms, an age-friendly city adapts
its structures and services to be accessible to and inclusive of older people with varying needs of
capacities” (Organization, 2007). The WHO has made a global framework for the age-friendly
cities by working with SC of city life. These are mainly involving physical environment that
influences

mobility,

safety,

health,

social

participation,

employment

and

communication/information(Organization, 2007). According to the recent report prepared for
grant-makers in aging states, the age-friendly community is “a great place to grow up grow old,
having safe and accessible public transportation, affordable, accessible and safe housing, pleasant
and safe parks and outdoor spaces, quality community and health services, sufficient employment
and volunteer opportunities, and engaging social activities and events for people of all ages, needs
and preferences of older adults are considered ”(M. Neal & DeLaTorre, 2016). With the WHO
initiative of age-friendly communities, several cities have begun age-friendly development to suit
their local needs (Steels, 2015).
Similarly, other critical age-friendly initiatives such as the AARP, Advantage Report, The
Livable Community Report, The Communities for All ages Report, the age-friendly community
and community-based model for aging in place have identified age-friendly city features and
challenges (Aging; E. Douglas Beach; guide; Henkin, Holmes, Walter, Greenberg, & Schwarz,
2005; M. R. Oberlink, 2008; research).

2.2.1 Why create age-friendly cities?
A detailed discussion of the importance of age-friendly cities is provided in a recent report
for grant-makers in aging (M. Neal & DeLaTorre, 2016). It can be summarized as follows: SC
populations are a growing resource, and, if tapped, create plentiful opportunities and benefits for
communities. One out of every four Americans ages 44 -70 is interested in starting either own
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business and non-profit organization. They are also willing to solve social problems with their
lifetime experience (Cal J. Halvorsen, 2014; Foundation). SC populations offer various economic
benefits to cities. First, they expand the qualified labor pool, so employers can enhance
productivity by hiring qualified SCs who fit their needs. Further, as a significant consumer group
for insurance, tourism and other businesses, they contribute to economic growth. They create
social benefits through their voluntary community services and by making charitable
contributions. Improved accessible pathways, transportation, cycling greenways and other agefriendly physical infrastructure aimed at promoting the physical activity of the older people can
reduce chronic disease risk factors for all, and in turn, save the public expenditure on health care.
Finally, the ultimate universal fact is that everyone grows old and become a SC. Thus, an agefriendly environment helps everyone and generations to come.

2.2.2 Relation between disability friendly and age-friendly environment
As people age, they tend to acquire all kinds of disability. Functional capacity (e.g.,
muscular strength and cardiovascular output) changes as people age, peaking at adult age and
declining in elderly populations to levels that may cross the disability thresholds. (See Figure 2.1)
The exciting aspect is that functionality declines vary from individual to individual as they age
depending on their lifestyle as well as external social, and public policies such as age-friendly
environment (Organization, 2007). The development of an age-friendly environment includes
several active aging initiatives which improve physical activity and ameliorate age-related declines
in functionality.

Figure 2.1 Maintaining the functional capacity over the life course
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The age-friendly environment is helpful not only for senior citizens but also for PWD,
children and all ages (O’Hehir, 2014 ). Virtually all the SC-friendly city factors are also PWDfriendly city factors. For instance, mobility, accessibility and transportation facilities that improve
the city environment for senior citizens are also useful for people with ambulatory disabilities
which constitute the largest class of disabilities in the US (7% of the population) (Erickson, 2015).
The converse is also true: a disability friendly environment is beneficial to age populations. It is
interesting to note that ~25% of US population ages 65-74 and ~50% of US population ages 75+
have one or more severe disabilities (Erickson, 2015). The significance of this equation between
PWD-friendly and SC-friendly environments has been identified and integrated into policymaking for various governmental bodies around the world. One such initiative is that by the British
Columbia’s Age-friendly and Disability-friendly Official Community Plans guide (ministries).
Here, the disability and age-friendly city factors are used interchangeably and the survey responses
are taken from both the groups.

2.3 Major sources in literature for age-friendly city environment
The literature on factors that define SC-friendly cities use a variety of terminology: ‘agefriendly city,' ‘age-friendly community,' ‘livable city’ and ‘active aging’ e (Steels, 2015). The
WHO initiative on active aging and checklist of age-friendly city factors became the basis for 400
cities which were part of the global network for age-friendly cities and communities across the
world (WHO). In addition to the WHO active aging framework, Andrew Scharlach and Kate Clark
et al. identified the most frequently mentioned age-friendly community initiatives in the literature.
Those are the AdvantAge Initiative, the N4A (National Association of Area Agencies on Aging ),
The AARP Livable Communities report, and US government award programs such as the
Administration on Aging (AoA) and the Building Healthy Communities initiative for active aging
(Clark & Glicksman, 2012; Scharlach, 2012). Each of these initiatives has distinct objectives and
emphasizes different factors, all of which are listed and examined below, for the benefit of cities
who wish to start their age-friendly city planning and development (Barusch, 2013; Burton, 2016;
M. B. Neal et al., 2014; WHO). Neither of these models had the objective of developing a platform
for communication among PWD, SC and municipal decision makers.

2.3.1 WHO age-friendly city model
The ‘active aging’ term was first coined in 1999 for the United Nations' Year of Older
People(Barusch, 2013). In 2005, the WHO rolled out an active aging framework expanding an
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earlier project in which they had surveyed older people's responses to barriers in eight aspects of
everyday life in 33 cities from developing and developed countries across the world (WHO,
2007b). This framework listed 88 features (subfactors) for each of the eight main factors as a
checklist for any city conducting self-assessment and planning for age-friendly city development
(WHO, 2007a). The steps followed in developing the checklist are shown in Figure 2.2.
Later, many cities started the age-friendly city planning using these features as their basis.
In 2010, the WHO created a global network of age-friendly cities and communities. Currently,
400 cities have joined the WHO's network, committing to participate in its campaign to foster agefriendliness (WHO) and to learn from each other by exchanging their experiences and
achievements (WHO).

2.3.2 The AdvantAge Initiative model
The AdvantAge Initiative is a project of the Center for Home Care Policy and Research
and is based on a survey of the older people’s living at 12 US communities ranging from Orange
County, Florida to the Lincoln Square neighborhood of New York City to Santa Clarita, California.
This initiative has focused on developing a framework for healthy, independent, productive and
satisfying living communities for elders and on building an elder-friendly community. This
initiative associates age-friendliness with four main factors: basic needs for housing and security,
physical and mental health, independence for sick & disabled members, and social and civic
engagement. In each AdvantAge community, a survey was conducted to measure the community's
elder-friendliness and understand how SC feel about their community. The survey participants
were older adults and community leaders. The results of the AdvantAge survey were used by

Figure 2.2 The WHO model of developing the checklist of age-friendly city factors
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Figure 2.3 The Advantage initiative model

community leaders to plan the development of age-friendliness of their communities (E. Douglas
Beach). The detailed AdvantAge Initiative model development is shown in Figure 2.3.

2.3.3 AARP livable communities
AARP, formerly called American Association of Retired Persons. However, since 1999 it
no longer requires its members to be retired to join. The members of the AARP are 50 years of age
or older. The AARP's term for referring to an age-friendly environment is ‘livable communities.'
The AARP defines livable communities thus: " a livable community is one that has affordable and
appropriate housing, supportive community features and services, and adequate mobility options.
Together these facilitate personal independence and the engagement of residents in civic and
social life" (M. R. Oberlink, 2008). The AARP's report on livable communities, “Opportunities
for Creating Livable Communities” specifies several components of livable communities and
common barriers for older people (Tables 1-9). This report is an extension of findings from an
earlier report in 2005, “A Report to the Nation on Livable Communities: Creating Environments
for Successful Ageing.” The report was based on the special analysis of the American Housing
Survey, National Household Travel Survey and Beyond 50.05 survey(Kochera, Straight, &
Guterbock, 2005; M. R. Oberlink, 2008).

2.3.4 N4A
N4A is a non-profit tax-exempted organization representing America’s national network
of 622 Area Agencies on Ageing (AAA). The mission of the N4A is to equip its members to help
SC and PWD to live with dignity (N4A). In 2005, it published a survey titled Maturing America,
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with results from 10,000 cities and counties; which it later developed into a guide titled A Blueprint
for Action: Developing a Livable Community for All Ages. The purpose of the guide was to
promote the growth of the collaborations needed to build livable communities while providing the
tools which serves as a quick guide for practitioners in developing livable communities for all
ages. This guide specifies key factors, which it calls "challenges" along with the actions needed to
meet those challenges (guide). The N4A also conducts workshops and provide technical assistance
to assess and improve the capacity of the community organizations.

2.3.5 Administration on aging (AoA)
AoA is a division within the US Department of Health & Human Services that provides
support and guidance to the service networks of state, local and community organizations
committed to promoting SC- friendly environment development. The network consists of 629 area
agencies on aging, 246 tribal organizations and 20000 community service provider organizations.
AoA also provides funding opportunities to several organizations to support older people. It also
sponsors a competition to honor cities and counties that have to implement significant development
in six areas. These areas are listed in Table 2.1 (M. Oberlink, 2014).

2.3.6 Environmental protection agency (EPA)
The EPA is another government agency that sponsors an award for community efforts that
integrate the principles of smart growth with the concept of active aging: the “Building Healthy
Communities for Active Ageing” award (Scharlach, 2012). This award has motivated towns, cities,
and regional agencies to adopt principles of smart growth with awareness of their impact on SC
(Sykes & Robinson, 2014). These principles include taking advantage of compact building design,
versatile housing opportunities, walkable, attractive and distinctive neighborhoods, various
transportation choices, preserving beautiful natural spaces and critical resources, predictable, fair
and cost-effective developments and encouraging community participation in development
decisions (EPA).

2.4 List of age-friendly city main factors considered in literature
Among all the listed age-friendly city main factors in Table 2.1, at least five main factors
recur transportation, housing, health services, and civic & social involvement factors. The
repetition of these factors across multiple reports implies these are the essential features to consider
in any age-friendly initiative. The tick marks in the tables mentioned in this chapter are the
corresponding row factor is considered as necessary in the respective column main source.
18

2.4.1 Transportation
Limited transportation--sometimes even the absence of any access to transportation-- is a barrier
for SC to perform essential activities such as shopping, doctor appointments, and social
participation. Public transportation is the main means of transportation for the people who do not
drive (Lehning, 2014), and this is important for many people who face mobility difficulties
(Rosenbloom, 2009). According to the 2003 National Transportation Availability and Use Survey,
2 million people with disabilities never leave their homes because of transportation barriers (M.
R. Oberlink, 2008). The current trend is that a surprisingly low number of older people use
traditional public transit. In a recent survey, only 1.3 percent of all trips taken by SC used public
transit, and even non-drivers took only 8 percent only (Rosenbloom, 2009). Studies attribute this
low usage to concerns such as safety, personal security, flexibility, reliability, comfort, and
mismatch of the routes and times. Possible solutions to this might be providing a higher number
of public transit services and Providing better information before and during travel, additional
routes and hours of operation (Rosenbloom, 2009).

Table 2.2 List of age-friendly city factors
Factors
Transportation
Housing
Health services
Civic and social involvement
Recreational activities
Employment
Communication and information
Land Use/Planning and Zoning
Cooperation and community
Independence for the frail, disabled,

WHO AARP
✔
✔
✔
✔
✔
✔
✔
✔

✔
✔
✔

Advantage N4A
✔
✔
✔

✔
✔

✔
✔
✔
✔

AOA
✔
✔
✔

EPA
✔
✔

✔
✔
✔

✔
✔

& homebound
✔

Cultures and lifelong learning

✔

Access to services, built environment

✔

Staying active, connected, &engaged
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Transportation in a broad sense also includes walkable environments and a variety of public
transportation modes(Rosenbloom, 2009). Regarding streetscape policy, the streets should be
planned and designed to provide safe modes of transportation for a range of users including
bicyclists, motorists, pedestrians and transit users (Lynott et al., 2009). Each subfactor for
transportation is listed (in Table 2.2) and described below.
2.4.1.1 Transportation-subfactors and significance
Accessible and affordable transportation: Accessible transportation should provide equal access
to all Americans and prevent discrimination against PWD ("Policy Statement: Americans with
Disabilities Act and Air Carrier Access Act," 2017). Accessible transportation provides many
benefits to PWD (use, enjoy, participate in the society such as work, commerce, and leisure
activities). The automobile is not a transportation option for a significant number of people with

Table 2.3 List of transportation subfactors

Transportation-Sub factors
Affordable transportation
Accessible transportation

W
H
O AARP
✔
✔ ✔
✔

Community transport/ support
volunteer driver programs
Safety and comfort
Travel destinations
Standardization of bus stops

✔
✔
✔
✔

Sidewalks & crosswalks

✔

Information
Flexible transit services and
customer responsive/paratransit
services

✔

Parking

✔

Improve roadway design and
signage

Advantage

✔

✔

✔

✔
✔

✔
✔

✔

✔
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EPA

✔
✔

✔

N4A

✔

AOA
✔
✔

low incomes, including SC and PWD. Because SC and PWD disproportionally tend to have low
incomes, public transportation must be affordable to reach out to them.
Flexible transit services and customer responsive: Paratransit is a particular demand responsive

transportation service for people with severe disabilities. Public transit agencies often provide this
as supplementary to the fixed route bus and rail services. As the percentage of SC in the overall
population grows, there will be an increasing need for paratransit services. The 1990 ADA allows
public transit services to get federal financial support to provide the paratransit
services(Rosenbloom, 2009).
Safety and comfort: Public transportation needs to address SC concerns such as personal safety,
security, and comfort. These will affect a willingness to use the services significantly. In some
countries, public transportation is reported as a safe mode of transportation while in some
developing countries it still needs to improve the safety and comfort features (WHO, 2007b).
Standardization of bus stops: According to 1990 ADA act, standardized bus stops needs to have
ADA compliant features such as sidewalks, loading pads, and curb cuts. These improvements in
the physical environment will further encourage PWD to travel on public transit, which will help
SC and PWD achieve independent living.
Information: Information about the available transportation services, schedules, and the processes
of using transportation services is essential. In Portland city, there are courses offered to teach how
to use public transportation.
Sidewalks & Crosswalks: Condition of pavements affect the ability to walk in the local area to
nearby locations. Walking in the local area helps both physical and mental well-being. The barriers
to walking include wide streets that are difficult to cross, absent or poorly designed curb ramps
and broken or missing sidewalks.
Community Transport: Free transportation provided by voluntary or private sector is considered
to be age-friendly service. Such programs must be supported and encouraged by government
agencies.
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Taxis: Taxis are viewed as SC-friendly transportation services, but may present barriers such as
high cost and lack of disability access. Under the Melville Initiative, government subsidies should
help SC overcome these barriers (WHO, 2007b).
Parking: Priority parking bays with pick up and drop off bays and near the buildings are considered
to be age-friendly features (WHO, 2007b)
Improved roadway design and signage: Roads should have features such as well maintained, wide,
well-designed sidewalks, traffic calming devices, clearly marked intersections and signage,
regulated traffic, removal of obstructions to driver’s vision, and strictly enforced rules.
Travel destinations: Public transportation should provide access to key destinations such as
shopping, hospitals, health centers, parks, banks and senior centers.

2.4.2 Housing
Housing is a basic necessity for safety and well-being. Age friendliness is often not a leading
the consideration when houses constructed or when the people choose residences at younger ages.
Research suggests that people want to remain living in their communities as they age (O’Hehir,
2014 ). Since aging is a universal phenomenon, PWD-unfriendly housing design becomes a
significant barrier. Age-friendly housing positively affects the quality of life of senior citizens and
can extend SC's ability to live independently and safely within the community(Organization,
2007).The lack of accessible and affordable housing options may lead individuals to opt for
institutionalized care with unnecessary healthcare costs (N4A), a significant barrier to developing
age-friendly communities (Burton, 2016)., It is essential to know the housing subfactors to develop
SC-friendly housing. The list of housing subfactors considered in the sources provided in Table
2.3.
2.4.2.1 Housing subfactors
Accessible and affordable housing: Universal design features such as grab bars in
bathrooms, lever faucets, and door handles, visitable housing (e.g., zero-step entrances), land use
such as locating housing close to transit services and related home modifications are crucial to the
accessibility of housing. Since the ever-rising rental costs create a financial burden, the nominal
cost of the housing and rent need to be regulated to make housing affordable.
Housing options: There should be diverse housing options to fulfill the changing needs of SC,
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Table 2.4 List of housing subfactors
Housing: Subfactors

W
H
O

Affordable housing
Accessible housing (home modifications,
universal design, and visitability)
Housing options
Living environment
Housing and services (partnerships
between housing and service providers)
Land use plan (transit-oriented community
development and housing)
Maintenance

✔
✔
✔
✔
✔

A
A
R
P
✔
✔

N4A

Adva
ntage

AOA

✔
✔

✔

✔
✔

✔

EPA

✔
✔

✔

✔
✔

such as single family, multi-family, accessory dwelling, assisted and supported living (M. R.
Oberlink, 2008). Dedicated senior housing complexes with a range of services, amenities, and
activities are helpful.
Living Environment: Because SC often feels unsafe when they stay alone, security is a concern.
Some initiatives towards this are surveillance cameras, secure access to apartments and emergency
call monitoring devices (WHO, 2007b).
Housing and services (Partnerships between housing and service providers): Collaborative efforts
between housing providers, community development organizations and service providers can
benefit SCs in a range of aspects of life, including health, human, social, religious and gardening
services. Affordable and readily available home services are also helpful (guide; WHO, 2007b).
Land use plan (transit-oriented community development and housing): An effective land use plan
includes the design of communities, so all essential services from houses such as transit services,
shopping are available within a walkable radius (M. R. Oberlink, 2008).
Maintenance: Affordable and reliable home-related repairs are necessary. Home maintenance
identified as a barrier due to its high cost. A local municipality providing repairs at a nominal fee
is helpful (WHO, 2007b).
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2.4.3 Health services
Affordable, accessible health care is one of the critical factors that communities should strive
for when seeking to become PWD- and SC-friendly. (Alley, Liebig, Pynoos, Banerjee, & Choi,
2007; Warburton, Everingham, Cuthill, Bartlett, & Underwood, 2011). PWD are more likely to
have poor health, to use expensive health services frequently, and to have low household income
than abled citizens (Hanson, Neuman, & Voris, 2003; Kinne, Patrick, & Doyle, 2004). So, for this
group, increasing healthcare costs constitute a significant challenge. Communities should provide
a constellation of community-based For-Profit and volunteer-provided health care To address the
issue of affordability (WHO, 2007b). Also, communities need accessible clinics, hospitals, and
transportation services to healthcare facilities to address the challenges of access, (N4A). The
specific subfactors in health services are listed in Table 2.4 and described below.
2.4.3.1 Healthcare subfactors
Exercise and active living programs: Poor diet and physical inactivity increase health risks.
Local governments can play a crucial role in encouraging active living programs for older adults
such as exercise classes, swimming programs, osteoporosis prevention classes, line dancing and
pedometer tracking (guide).

Table 2.5 List of health services subfactors
Health services: Subfactors
Exercise and active living programs

WHO AARP Advantage N4A
✔

Vaccinations and all preventive
screening services
A wider range of health services,
information about available services,
supportive services
Accessible care

✔

Home care

AOA

✔

✔

✔

✔

✔

✔

✔

✔

✔

Senior assessment centers

✔

Identify mental health issues,

✔

EPA
✔

✔

Eating healthy food
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Vaccinations and all preventive screening services: Vaccination and preventive screenings
services can prevent or allow detection of pneumonia, cardiovascular diseases, breast cancer, and
other conditions. Local governments providing inexpensive or free vaccination along with
accessible one stop and mobile services help in developing healthy SC communities (guide).
A wide range of health services and their information: Healthy aging requires access to a range
of services. It includes geriatric clinic services, adult day centers, care for the demented, mental
health services, respite care and training for caregivers, access to equipment such as a wheelchairs
and hearing aids (WHO, 2007b). Finally, SC and PWD need to be provided with readily available
information on all the reachable services.
Accessible care: Healthcare services need to be in the accessible locations and reachable by
affordable transportation. Good ways to achieve this include decentralizing services so that they
are available in all neighborhoods and designing health-care buildings with barrier-free structures
and easy mobility. (WHO, 2007b)
Home care: A wide range of home care assistance services are needed to provide help with
activities ranging from shopping to preparing meals to doctor visits. Barriers that communities
might need to overcome to improve home care include the general lack of such services, poor
organization, high cost, and high turnover in-home care staff. (WHO, 2007b)
Mental health issues: Early interventions to identify stress, depression, and problems with
emotions are helpful; Communities should have a regular practice for monitoring mental health,
e.g., for assessing how many days in the last 30 days SC and PWD had good mental health and
suggesting appropriate options for addressing mental health issues. (E. Douglas Beach)
Eating healthy food: Older adults tend not to eat much, either because they just don’t feel like
cooking or are worried about the cost of fresh ingredients. These tendencies may result in a lack
of critical nutrients. Meals on Wheels volunteer programs are beneficial especially for lowerincome SC as their mobility fades. Challenges that communities face in this regard include the
difficulty of finding volunteers, the cost of providing and preparing fresh foods, and fuel charges.
One promising initiative for addressing this need is the community gardens movement, which
makes public or donated land available for small-scale farming by volunteers or SC themselves
(EPA).
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2.4.4 Civic and social involvement
Civic participation is the opportunity to contribute to the community through paid or
volunteer work, which can help SC to overcome isolation and can provide in-depth satisfaction.
Social participation also allows people to participate in leisure activities, cultural activities, and
spiritual activities, and to maintain relationships. Civic and social participation and the well-being
of SC are connected (Barusch, 2013; Lui, Everingham, Warburton, Cuthill, & Bartlett, 2009;
Organization, 2007). Civic and social involvement is one of the critical factors for age-friendly
communities (Organization, 2007). The subfactors for this goal are listed and described below.
2.4.4.1 Civic and social involvement subfactors
Volunteering options: Having variety of volunteering options will attract more SC to participate
in social involvement based on their interests. Challenges include the lack of volunteering
opportunities for people living outside of urban centers, the lack of volunteer opportunities wellsuited to SC, rigid schedules, and unappealing choices of locations (WHO, 2007b)
Accessibility of events and activities: Civic events and activities should be accessible for all.
Personal safety, particularly at night, access to transportation, the accessibility of buildings and
facilities, especially for mobility-disabled, and appropriate seating are some of the concerns that
communities must address. (WHO, 2007b).
Affordability: Activities should be either free or at least affordable to attract more participants.
Some non-profit organizations are obliged to charge because of high insurance costs. (WHO,
2007b)
Promotion and awareness of activities: Information about activities, accessibility, and
transportation options must disseminate through open channels.
Public involvement opportunities: Communities should provide opportunities for involvement in
and discussion of local issues. In particular, local governments and organizations working on agefriendly planning and initiatives can only be successful when the opinions of those in the local
communities considered.
Intergenerational learning programs: Studies suggest that SC want to work and interact with
children and youth. Activities such as volunteer teaching to elementary school children benefit all
involved, providing lower-income families and the older people with a sense of living with
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Table 2.6 List of civic and social involvement subfactors
Civic and social involvement:
Subfactors
Volunteering options
Accessibility of events and
activities
Affordability
Promotion and awareness of
activities
Public involvement opportunities
Support intergenerational
learning
Programs
Start senior academies

WHO AARP

AdvantAge N4A

AOA

✔
✔

✔
✔

✔

✔
✔

✔

✔

EPA

✔
✔
✔

satisfaction.
Start senior academies: Senior academies are programs that teach older people how to contribute
effectively to their local community with more significant involvement. Such programs can
promote the more civic and social participation of the people.

2.4.5 Recreational and leisure activities
Recreation and leisure activities offer not only physical health benefits such as amelioration
of coronary heart disease, hypertension, colon cancer, and diabetes mellitus (Bright, 2004) but
also mental health benefits such as reducing depression and anxiety, improving mood and ability
to perform daily tasks. Communities should consider a variety of barriers to the participation of
PWD and SC in recreational activities (Clarke & Nieuwenhuijsen, 2009; Kirchner, Gerber, &
Smith, 2008).
2.4.5.1 Recreational and leisure activities subfactors
Outdoor spaces: Accessible parks and trails encourage exercise and provide opportunities for SC
and PWD to come together with each other and the broader community. (M. R. Oberlink, 2008).
The accessibility of outdoor spaces impacts recreational activity participation, mobility and
independent living capacities of SC (Organization, 2007). Desirable qualities include clean and
pleasant surroundings with natural sounds, accessible green spaces, walking trails, the presence of
resting places, safe pedestrian crossing, and age-friendly pavements (Organization, 2007). In
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addition to their benefits to SC and PWD, urban parks and natural green spaces help in controlling
pollution, erosion, temperatures, maintain groundwater and provides recreation("a blue print for
action: developing a livable community for all ages," ; M. R. Oberlink, 2008)
Seating areas are needed for older people to take rest while walking in their local areas.
Age-friendly pavements also needed to allow safe walking. Communities should be aware of the
following barriers to use of outdoor spaces by PWD and SC: poor maintenance, hazards due to
shared usage, lack of transportation to reach parks, and exposure to weather (Organization, 2007).
Roads: The roads must equip with sufficient pedestrian crossings, overpasses or underpasses to
cross busy roads and signals that allow sufficient time for crossing (Organization, 2007). Efficient
road design to connect neighborhoods and allow access to different modes of transportation
improves the mobility of SC and PWD (M. R. Oberlink, 2008).
Public toilets: There must be adequate, clean, and handicapped-accessible toilets at all public
places and outdoor recreational spaces To encourage the SC and PWD to participate in visiting
outdoor spaces (Organization, 2007).
Cultural activities: Communities should offer robust arts and cultural programs that target older
people and appeal to a wide variety of interests as well as opportunities for intergenerational
learning and cultural participation ("a blue print for action: developing a livable community for all
ages,").

2.4.6 Employment
Many SC wants or needs to work, both to contribute to the society or to generate income.
According to the WHO report, an SC-friendly community must provide opportunities for
employment to the elderly. Below, a list and description of subfactors related to employment are
provided.
2.4.6.1 Employment subfactors
Employment options: Older adults offer vast experience and qualifications to employers. Even
after retirement, many want to contribute by working part-time. Policies should be adjusted to
avoid discrimination against SC workers. There should be a variety of flexible opportunities like
part-time and seasonal jobs, as well as employment programs and agencies for older workers.
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Table 2.7 List of recreational activities subfactors
Recreational activities
Outdoor spaces (parks, walking trails)
Roads
Adequate public toilets
Cultural activities

WHO
✔
✔
✔

AARP
✔
✔

Advantage N4A
✔

✔

AOA

EPA

✔

Training: Training for post-retirement opportunities for SC such as training in new technologies
should be available to cope with changing employer needs.
Entrepreneurship: Communities can support and encourage SC and PWD entrepreneurs to engage
in self-employment by designing information and training modules to motivate and empower them
to start a home-based business.
Pay: PWD and SC should not be discriminated in remuneration for their work. Earnings should
not be deducted from pensions or other forms of support.

2.5 Summary
This chapter has addressed the similarities between factors that characterize PWD- and SCfriendly city. Crucial SC-friendly city reports were identified and summarized. A complete list of
main factors and subfactors that all these reports identify as essential characteristics of SC-friendly
cities was provided, along with descriptions of subfactors and a tabulation of the reports that
identify each factor.

Table 2.8 List of employment subfactors
Employment
Employment options
Training
Entrepreneurship
Pay

WHO
✔
✔
✔
✔

AARP

Advantage N4A
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AOA

ESP

Chapter 3: Methodology
3.1 The city of Knoxville, Tennessee
As shown in Figure 1.2, a platform to integrate the PWD issues and city council decisions
was developed for the city of Knoxville. The essential steps of survey design, collecting response,
statistical analysis, and the findings were reported to CODI.

Why city of
Knoxville

Research
design steps
Research
methodolog
y
Survey
design steps

Disability & SC friendly city
Main factors and subfactors

Data screening, data coding
and statistical analysis
methods
Figure 3.1 Focus areas of the chapter-3

3.1.1 Why Knoxville?
The percentages of PWD in the state of Tennessee and the city of Knoxville respectively
are 15.6 and 17.8. Both the figures were above the national average of 12.6% (Bernardo, 2015;
Erickson, 2015). The 60+ years SC population percentage in Knoxville city is 18.9 (Charts, 2015).
As noted above, a 2015 Wallet Hub survey on disability-friendly cities ranked Knoxville's
as 139th among the 150 most populated US cities, about 25 metrics classified into three main
categories: 1) economy, 2) quality of life and 3) healthcare (Bernardo, 2015). The survey relied on
data collected from government departments and other organizations. The Wallet Hub survey
showed that, although Knoxville had the fifth highest high percentage of PWD among the cities
surveyed, it ranked poorly in many metrics such as the percentage of the PWD living below
poverty level, number of family doctors and general physicians per capita, median earnings for
30

people with disabilities, and walkability. These findings suggest relatively low living standards for
Knoxville's PWD. However, their survey did not take into account how the PWD themselves
perceived the disability-friendliness of their cities.
The disproportionately high number of PWD & SC in the city, is poor ranking and the
interest shown by Knoxville's government in engaging in PWD- and SC-friendly city initiatives
motivated this research to develop a platform for understanding the perceptions of PWD and SC
themselves about which factors should be prioritized.
This chapter describes the methodology/research design. The following subsections
address the study population, sampling method, data coding, data screening and model
development as well as the descriptive statistics and multiple regression analysis techniques used
to analyze the survey data.

3.2 Research design
This study was intended to bridge the communication gap between affected community
members and municipal decision-makers on disability issues in the city of Knoxville. The ultimate
aim was to help make Knoxville a more disability- and elder-friendly city. A survey was designed
to probe community members' perceptions of the relevant importance of factors and subfactors
identified by experts and advocates as qualities of PWD- and SC-friendly cities. It was also
designed to deduce the relationship between demographic variables and perceived priorities. The
survey was made available from November 2016 to July 1, 2017, for any interested members of
the community in the city of Knoxville city and the surrounding Knox County through an online
link at the CODI web page on the Knoxville city government website. The link was titled
“Disability-Friendly City Survey”(city). Responses were solicited both from the PWD/SC
population and those connected to that population as caretakers, family, friends or advocates.
Independent disability organization and non-profit organizations around Knoxville and Knox
County were invited and urged, through emails and phone calls, to participate in the survey. The
survey results were analyzed, and final step of the study was to report the findings to the city of
Knoxville CODI members so that this information could help them make decisions about how to
allocate scarce resources toward the improvement of PWD- and SC-friendly facilities and the
reduction of barriers to access. Thus, this survey worked as a bridge to convey community
members' concerns and perspectives to municipal decision-makers.
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3.3 Research methodology
Figure 3.2 shows the steps followed in this research. Initial steps were to develop a survey
questionnaire and collect survey responses. The raw data were processed to remove unengaged or
missing data. In the next step, statistical tools were applied to answer the research questions. Each
step in the figure explained in the following sections in detail.

3.3.1 Survey design
The survey was drafted based on an extensive literature review (Chapter 2) and then went
through 12 iterations of revision based on feedback from the CODI members and Dr. Rapinder
Sawhney. Only factors relevant to the city of Knoxville considered. Throughout the revision
process, the researcher met with the CODI members once in a month. After the 12 monthly
meetings with the CODI members, the survey form was finalized. The final survey had a total of

Figure 3.2 Research methodology
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63 questions. As shown in Table 3.1, the questions fell into four categories: demographic
information, family/friend/caregiver information, type of disability and disability-friendly city
factors. The ten questions from the first three sections were intended to identify the respondent’s
attributes. The 53 questions from the last sections were intended to probe respondents' perceptions
of the relative importance of PWD- and SC-friendly city factors. The 53 questions were classified
into eight main factors (Table 3.2). As shown in Figure 3.3, the eight main factors were
transportation; housing; health services; civic and social involvement; recreational and leisure
activities; environment and weather; and education and employment. The 53 questions addressed
the subfactors for the eight main factors. The distribution of subfactors is shown in Table 3.2, and
a complete list of the subfactors addressed in the survey is shown in Figure 3.4. The perceived
importance of the subfactors was measured on a 5-point Likert scale with the order of importance
ranging from 1 = not at all important to 5 = extremely important. The complete survey can be seen
in Appendix C.

Table 3.1 The distribution of questions
Sections

Number of questions

Demographic Information
Family/Friend/Caregiver Information
Type of Disability
Key Factors for Disability Friendly City

6
3
1
53

Table 3.2 The list of main factors and the number of respective subfactors questions
Main Factors
Transportation
Housing
Health Services
Civic and Social Involvement
Recreational and Leisure Activities
Environment and Weather

Number of Subfactors or Questions
9
6
8
4
5
5

Education

9

Employment

7
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Civic and social
involvement

Recreational
and leisure
activities
Environment
and weather

Health services

Housing

Transportation

Education

Disability &
SC-friendly
city factors

Employment

Figure 3.3 Disability & SC friendly city main factors considered in the survey

Figure 3.4 The complete list of subfactors considered in the literature.
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3.3.2 Ethical considerations
Before the data collection, approval was obtained from the University of TennesseeKnoxville Institutional Review Board (IRB) (Appendix B). A consent form was provided at the
beginning of the survey to meet IRB requirements. The nature of the study was explained and
respondents were asked to indicate whether they wished to continue or not. The survey took
approximately 10 to 15 minutes to complete.

3.3.3 Data collection
As noted above, the survey was made available through the CODI’s web page. The data
were collected online from respondents in and around the city of Knoxville and Knox County.
CODI members contacted local PWD- and SC-advocacy groups and non-profit organizations as
well as the University of Tennessee's Knoxville-campus Disability Services, to encourage
participation. A list of organizations that received oral and email invitations was maintained in an
Excel file, which is attached in the appendix D. The intent of the study was conveyed to the
participants with the following standardized message:
“The City of Knoxville Mayor’s Council on Disability Issues (city) and the University of
Tennessee’s Industrial & Systems Engineering Department is conducting a study to identify the
factors and facilities important to improve the quality of life for the disabled and senior citizen
population. The attributes that make any city friendly for people with disabilities and seniors are
transportation, housing, health services, civic and social involvement, recreational and leisure
facilities, environment and weather, education, and employment. All of these factors are important
for a high quality of life for people with disabilities and seniors as defined by national consensus
and customised for Knoxville. This disability friendly initiative is designed to assist the city's efforts
to improve livability for all of its citizens. Please complete this survey based on what you feel
would make Knoxville (or your city) the most disability-friendly city. Even if you do not live in
Knoxville, completing this survey will assist us to understand the factors/facilities that are
important to you. Thank you for your valued participation.”
A total of 256 responses were collected from the city of Knoxville and Knox County area.
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3.3.4 Data coding
The survey was developed using Google forms, and survey responses were also stored in
Google forms which were accessible to the University of Tennessee and CODI members. The
downloaded dataset required a certain level of formatting (removing unused columns, coding
values). The following data-coding steps were followed to make the data ready for screening.
1. The Google survey excel sheet of survey responses was downloaded
2. Some of the columns in the data were deleted. These columns were generated due to few
extra questions included in the survey while it was in the review process but deleted in the
final revision. These data were considered unnecessary, and the columns were not used for
the analysis. Therefore they needed to be deleted.

3.3.5 Data screening
Data screening was conducted to remove unwanted responses. These unwanted responses
fell into five categories: blank responses, missing data, outliers, unengaged responses, skewness,
and kurtosis of the data. Data-screening is an essential step in data analysis as it ensures that the
data are clean and ready for further statistical analysis and valid for testing the conceptual theory.
Blank responses: Using the Excel commands the percentage of missing values calculated for each
person's response and the responses having more than 10% missing values were considered blank
responses. A total of 14 responses were identified and deleted. The following steps were executed
to remove the blank data sets:
1. Copying data in excel sheet with each response arranged in rows
2. Counting the missing values for each response
3. Calculating the percentage of missing values for each response
4. Deleting the cases having more than 10% missing values
Missing data: Missing data consist of missing values in the columns of question responses. Missing
data occur when respondents fail to answer one or more questions. The missing data were
identified and replaced with the respective median using IBM SPSS Statistics software. The median
was used instead of the mean since the 5-points Likert scale contains only natural numbers. The
following steps were executed in the software for this task.
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1. Finding missing values from each subfactor question [SPSS → Analyse → Descriptive
statistics → Frequencies]
2. Replacing with median [SPSS → Transform → Replace]
Unengaged responses: The standard deviation of each participant Likert scale response was
checked to identify unengaged responses. If less than 0.5 (for 5 points Likert scale), the response
was marked as a problem data set. If the standard deviation is 0 then that participant's responses
are not considered valid at all (there is no variation). The responses are tagged as unengaged and
hence deleted. The following steps were performed for this task.
1. Determining standard deviation of each participant Likert scale responses
2. Deleting participant responses that were unengaged. The participants response rows 38,
235, 37, 76, 84, 85, 86, 109, 114, 129, 136, 158, 179, 229 in the data were unengaged.
3. Flagging responses that had standard deviation less than 0.5: 12 175, 211, 205, 18, 68, 50,
192, 80, 25, 113, 71, 127, 210, 138, 173, 149, 221, 232, 7, 103, 47, 49, 150, 119, 62, 209,
101, 26
A total of 14 responses were deleted as unengaged responses, and 29 responses were flagged
as problem data sets.

3.3.6 Descriptive statistics
This analysis explains the basic features and summary of the data obtained from the survey.
The statistics used to analyze the data included the measure of mean, median, minimum,
maximum, standard deviation, skewness and kurtosis, frequency and percentage of responses. This
analysis helped to answer the first research question listed in Figure 3.1.
According to the central limit theorem, the mean of a sample usually is (approximately)
distributed for large sample sizes, i.e., sample sizes over 40. This large sample size causes the
reduction in normality violation (Hair, Black, Babin, Anderson, & Tatham, 1998). In the analysis,
we calculated the skewness and kurtosis as part of the data screening steps.
Skewness and Kurtosis: Skewness and Kurtosis determine whether data are normally distributed
or not. These statistical operations reveal the symmetry of the distribution. A normal distribution
has skewness 0. If the skewness values are higher than +3, the data-set is positive (right) skewed;
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if they are less than -3, the data set is negative (left) skewed. The variables that skewed greater
than +3 and less than -3 were flagged. Overall one variable is less than -3 and is flagged
(highlighted in red in the excel sheet (name: Skewness & Kurtosis)). Thirteen variables greater
than +3 were flagged

3.3.7 Statistical significance
A sufficient number of randomly selected participants or sample size in any group is needed to
have confidence that the survey is a true representative of the total targeted population of the group.
Regarding this, two terms are important: Confidence Interval and confidence level and percentage
value ("Sample size calculator,"). The confidence interval is the margin of error. Confidence level
tells how sure or how certain it can be. The most researchers use 95% confidence interval. The
percentage value is a percentage of our sample that picks a choice. The conservative value for this
is 50% for estimating optimal sample size. The following is the general formula to calculate the
sample size ("Calculating the Number of Respondents You Need,").

𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 =

𝑧2 ×𝑝(1−𝑝)
𝑒2
𝑧2 ×𝑝(1−𝑝)
1+(
)
𝑒2 𝑁

Here, N = population size
p = percentage value (decimal)
z = confidence level (as a z-score)
e = margin of error (as a decimal)
The targeted population size in Knoxville city for each group in Figure 4.1 need not be known
exactly since the sample size will not vary (much) for larger population size (>5000). For the 95%
confidence level and ±10% margin of error and population size >3000, the sample size is 100
("Calculating the Number of Respondents You Need,").
However, when the quantity of interest is a Likert scale, Jinwoo Park et al. proposed a
method to determine the sample size with a reasonable and conservative assumption (Park & Jung,
2009). Here, the proposed equation to calculate sample size is as follows.
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𝑧∝2 ∙ 𝐶 2
𝑠𝑎𝑚𝑙𝑒 𝑠𝑖𝑧𝑒 =

2

𝑘𝐷2

{1 + (𝑘 − 1)𝜌}

Here, 𝑧𝛼2 = 100(1-α/2)th percentile of the standard normal distribution, where (1-α) is confidence
2

interval
D = relative tolerable error
k = number of questions in each category
C = coefficient of variation of a population
ρ = pairwise correlation coefficient

3.3.8 Multiple regression analysis
Multiple regression analysis is a widely used statistical tool that applies to various types of
data (Mason & Perreault Jr, 1991). As an extension of simple linear regression, this tool facilitates
interpretation: it can be used to predict the value of a variable based on one or more other variables.
The variable to be predicted is the dependent variable. The variables used to predict the values of
the dependent variable are called as the independent variable.
In this research, the dependent variables were the perceptions of importance for each main
factor. These variables might be predicted by a variety of independent variables: the respondents'
age, gender, place, race, and status as disabled, SC, family, friend, family, caregiver, or other.
Based on the survey responses, the analysis will give a multi-dimensional linear equation relating
the dependent to the independent variables. A total of eight such equations for the eight main
factors were obtained. With these equations, it is possible to predict the perceptions of the
importance of a factor or subfactor of a random person who has not participated in the survey,
based on the person’s age, place, race and other. Also, based on the coefficients of the independent
variables, it is possible to predict how changes in an independent variable would affect
respondent's perceptions of the importance perceived importance level.
The multiple regression equations is
µy =b0 + b1x1 +b2x2+b3x3……. +bnxn
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Independent variables are x1, x2, x3…. xn;
Dependent variable is y, mean of the y dataset is µy
Estimated regression coefficients are b0, b1, b2…….bn
In this research, independent variables are age, race, gender, years of experience with PWD/SC,
Group 1(PWD, SC and both), and Group 2 (Family, Friend, Caregivers, Other). Dependent
variables have perceived the importance of transportation, housing, health services, Civic and
social involvement, recreational and leisure activities, environment and weather, education and
employment.
The regression line describes how the mean response µy changes with the independent
variables. b0 is the values of y when all the independent variables are equal to zero. Each regression
coefficient explains the change in y with respect to one unit change in the independent variable.
For example, b1 is the change in y relative to the one-unit change in x1 when all other independent
variables are kept constant.
Multiple regression analysis was conducted using the JMP Pro software. The terms used by this
software are explained below.
Definition of JMP Pro software multiple regression analysis terms:
RSquare:

“ This is the proportion of variance of the dependent variable concerning the

independent variables” (idre).
Adjusted RSquare: “This is an adjustment to the RSquared value that penalizes the addition of
extraneous predictors/independent variables to the model. Adjusted RSquare is calculated using
the formula 1-((1-RSquare) ((N-1)/ (N-K-1)), K is the number of predictors and N is the sample
size” (idre)
Std. Error of the Estimate/root mean squared error: “This is the standard deviation of the error term
and the square root of the Mean Square for the Residuals in the ANOVA (Analysis of variance)
table” (idre).
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Sum of squares: “This refers to the three sources of variance: total variance, model variance, and
residual variance. The total variance can split into two variances among which one explained by
independent variables (regression) and the other not explained by the independent variables
(residual)” (idre).
Degrees of freedom (DF): “This refers to the sources of variance. The total variance has N-1
degrees of freedom. The regression degrees of freedom correspond to the number of coefficients
estimated minus 1” (idre).
Mean Square: “This refers to the Sum of Squares divided by their respective DF” (idre).
F and Sig: “These are referring to the F-statistic and the p-value associated with it. The F-statistic
is the Mean Square (regression) divided by the Mean Square (Residual)” (idre).
t and Sig: “These are the t-statistics and their associated 2-tailed p-values used in testing whether
a given coefficient is significantly different from zero” (idre).
For example, the coefficient for black/ African American 0.39 is significantly different
from 0 because its p-value is 0.0314, which is less than 0.05. Thus, it is statistically significant to
predict the model.
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Chapter 4: Results
4.1 Introduction
This chapter reports on the data analysis from descriptive statistics and multiple regression
models. The descriptive statistical analysis explains the highly ranked main factor as well as highly
ranked subfactors under each main factor. The demographic group analysis deciphers the groupspecific highly ranked main factor. The feedback section provides frequently mentioned
concerns/suggestions under each main factor. The multiple regression models explain the
relationship between the demographic (independent) variables and main factors (dependent
variables) of the transportation, housing, health services, civic and social involvement, recreational
and leisure activities, environment and weather, education, and employment. Since there were
statistically not a significant number of participants in some of the demographic variables, the
multiple regression models are shown here as pilot analysis. Data analysis was conducted using
IBM SPSS23 software for the descriptive statistics and JMP Pro 13 software for the multiple
regression analysis. Finally, the list of valuable contacts for the next step of the dissemination is
listed out.

Descriptive statistics results

Participants feedback

Multiple regression analysis
results analysis

Dissemination

Figure 4.1 Focus areas of the chapter-4
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4.2 Descriptive statistics
The participants in this research study were PWD, SC, and other interested persons the city
of Knoxville and Knox County in Tennessee. Blank and unengaged responses were deleted from
the data. The data were also treated for missing values as described in Chapter 3. The final/cleaned
data consisted of 227 responses. Table 4.1 below shows the results for demographic variables.
These demographic variables were used in the multiple regression analysis to determine their effect
on the main factors (transportation, housing, health services and other).
As shown in Table 4.1, 73.6% of the respondents were female, and 26.4% of the
respondents were male. 6.2% of the respondent's ages were in the range of 19 to 25, 29.1% of the
respondent's ages were in the range of 26 to 40, 37.9% were in the range of 41 to 59, and 26.9%
were in the range of 60 or older. The race/ethnicity of the respondents was 91.6% White/Caucasian,
4.8% Black/African American and 3.5% other races. From the survey question “which describes
you,” 28.6% of the respondents were people with disabilities, 14.1% were senior citizens, 8.4%
were SC with a disability, and 48.9% were other. In the category of family member, friend or
caregiver to PWD or SC, 12.8% of the respondents were caregivers, 40.1% were the family
members, 15.0% were the friends of the PWD or SC. Moreover, 32.0% were in other groups who
did not have PWD or SC as family, friends or care receivers.
The mean values for Likert scale overall ranking of the eight main factors are presented in
Table 4.2. The mean value for the transportation factor is 4.02 out of 5 (1=not important, 2=
slightly important, 3= moderately important, 4= very important, 5= extremely important). It was
calculated from the Likert scale ranks of 9 subfactors under transportation averages for 227
participant responses. The same method was applied to find the overall rank for the seven other
main factors, and the highest ranked main factor was found to be Environment and Weather.
Therefore, this is the most pressing issue and should be treated with high priority.
Among the subfactors, for the individual mean ranking values under transportation, the top
priority subfactor is accessible sidewalks and greenways (mean=4.49 out of 5), and the second
most crucial subfactor is safe parking and drops off places (mean=4.371 out of 5). These two
subfactors have mean values very close to 5, which suggests that these two subfactors are perceived
as extremely important under the transportation main factor.
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Table 4.1 Frequency table of demographic variables
Gender
Valid

Female
Male
Total

Do you live in
Valid

City limits
The county
Total

Age
Valid

19 to 25
26 to 40
41 to 59
60 or older
Total

Race
Valid

Which describes
you?
Valid

Are you a family
member, friend,
caregiver of PWD
Valid

Black/African American
Other
White/Caucasian
Total

Both
Other
Person with a disability
Senior
Total

Caregiver
Family
Friend
Other
Total

Frequency

Percent

Valid
Percent

Cumulative
Percent

167
60
227

73.6
26.4
100.0

73.6
26.4
100.0

73.6
100.0

Frequency

Percent

133
94

Cumulative
Percent
58.6
100.0

Frequency

58.6
41.4
100.0
Percent

14
66
86
61
227

6.2
29.1
37.9
26.9
100.0

Valid
Percent
58.6
41.4
100.0
Valid
Percent
6.2
29.1
37.9
26.9
100.0

Frequency

Percent

11
8
208
227

4.8
3.5
91.6
100.0

Valid
Percent
4.8
3.5
91.6
100.0

Cumulative
Percent
4.8
8.4
100.0

Frequency

Percent

19
111
65
32
227

8.4
48.9
28.6
14.1
100.0

Valid
Percent
8.4
48.9
28.6
14.1
100.0

Cumulative
Percent
8.4
57.3
85.9
100.0

Frequency

Percent

Valid
Percent

Cumulative
Percent

29
91
34
73
227

12.8
40.1
15.0
32.0
100.0

12.8
40.1
15.0
32.0
100.0

12.8
52.9
67.8
100.0
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Cumulative
Percent
6.2
35.2
73.2
100.0

Table 4.2 Main factors- mean values
Main factors

Mean values

Transportation

4.022

Housing

4.092

Health services

4.285

Civic and social involvement

4.33

Recreational and leisure activities

4.122

Environment and weather

4.437

Education

4.38

Employment

4.059

The same method of analysis was applied to identify the top and second-place priorities
among the subfactors for each main factor. (See Table 4.3.) The rankings for all 53 subfactors can
be found in Appendix A, Figures A1-A8.
The overall ranking of the main factors in descending order (Table 4.2) are environment
and weather, education, civic and social involvement, health services, recreational activities,
housing, employment, and transportation. To examine the mean ranking trends for the separate
groups (shown in Figure 4.1) the data trends were plotted by segregating the data into 16 different
groups related to participants' age, race, sex, and identity as disabled, SC, SC with a disability,
family, friend or caregiver to PWD. The calculated main factors for each group are arranged in
descending order according to their overall ranking.
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Table 4.3 Highest ranked subfactors under each main factor
Main factors
Transportation

Housing

Health services

Civic and Social
involvement

Recreational and leisure
activities

Environment and weather

Education

Employment

Highly ranked subfactors

Mean

Accessible sidewalks and greenways

4.48

Priority, safe parking and drop off places

4.31

Affordable housing

4.45

Accessible housing i.e. single family and multi
family

4.32

Accessible health care facilities

4.55

Accessible technology and products

4.36

Special services and resources

4.36

Membership of people with disabilities on
planning boards, commissions and committees

4.47

Involvement in the political process

4.34

Accessible recreational public venues

4.45

Family style restrooms

4.16

Responsive emergency services i.e. 911

4.71

Snow/brush removal in accordance with
maintaining public accessibility

4.43

Assistive and adaptive technology

4.5

Accessible class/lab rooms

4.45

Full time (full benefits) jobs

4.52

Vocational training and development

4.44
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To indicate the statistical significance, the number of data points or participants in the
respective groups can be seen at the bottom of the figure. Several conclusions can be drawn from
Figure 4.1.
The highest ranked main factor (environment and weather) was the same for all the groups
except for friends and the 19-25 age group. The friends and 19-25 groups gave education and civic
& social involvement the highest rank respectively. It is interesting to note that the friends of
PWD or SC were not aware of how important the environment and weather factor is for most PWD
and SC. It is also interesting that the younger generation, which included 10 out of 14 PWD, chosen
top priority to be civic and social involvement. This choice might indicate a higher level of political
engagement among young PWD than among older PWD. However, it would be necessary to take
few more data points in this age group to increase the confidence level for any such conclusion.
The 26-40 age group and Black/African Americans race group gave equal ranking to
another main factor along with environment and weather. The other equal main factor for the 2640 group was education and for the Black/African American group was recreational activities.
The PWD and SC with disability groups perceived the second highest ranked main factor to be
civic and social involvement whereas SC without disability ranked education second highest. For
the disabled population, civic and social involvement was the next most important factor after the
environment and weather, in contrast to the overall results, which placed the second highest
priority on education. Apart from this, another observation in the trend of descending order for the
three groups PWD, SC, and SC with a disability, the PWD follows the “all participants” group,
whereas SC ranked fifth highest to Housing and SC with disability ranked fifth highest as
Employment.
Comparing the female and male groups, the trend of descending order is precisely same
and similar to the results overall. The only difference is that the absolute rank values are lower for
the males than the females.
The only striking difference in the order is the lowest ranked main factor when compared
to the city limits and county groups. Respondents within the city limits ranked employment as their
lowest main factor whereas respondents in the county ranked transportation as their lowest main
factor.
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Respondents were grouped by disability--brain, vision, hearing, and mobility --by
examining their answers to the survey question “From the following list, please select one type of
disability which describes you best?”
Respondents were categorized in the brain disability group if they reported one or more
disabilities that included dementia, developmental, intellectual, mental illness or learning. The
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ranking in descending order for this group was entirely different from all the other groups. The
highest ranked priority was education. The most strikingly different trend is that the third highest
ranked factor was employment and the fourth was health services. Transportation was ranked
lowest.
For the vision disabled group, housing was the lowest ranked factor. In contrast to the
overall order, employment and transportation were ranked fifth and sixth highest respectively.
For the hearing disability group, the descending order was also completely different.
Education was their highest ranked main factor. Another significant difference between this
group's rankings and the overall rankings was that they ranked employment as the fourth highest
priority. Like to the vision group, they also gave the lowest rank to housing.
Interestingly for mobility group uniquely among the disability groups, civic and social
participation was the highest ranking main factor. Their lowest ranking factor was housing. The
descending order for this mobility group was also different from the overall group rankings.

4.2.1 Statistical significance
As explained in section 3.3.6.1, the required sample size can be calculated from the Jinwoo
Park et al. equation to ascertain the statistical validity of the survey results. The conservative choice
for C (coefficient of variation of a population) and ρ (pairwise correlation coefficient) are 0.5 in
the equation. For D = 10% and k = 4 to 9, the sample size will be in the range of 61 to 54. In the
current survey, the k values are the number of questions under each main factor, which is in the
range of 4 to 9. Thus, the results from the groups All participants, PWD, Family, Female, Male,
City limits, County, age 26-40, age 41-59, 60 or older and White are statistically valid. Conclusions
for the groups must be tentative until more participants in the respective groups can be surveyed.

4.3 Participant's feedback
Although the highest ranked subfactors are evident from analysis reported in Table 4.3,
there was a possibility that respondents had concerns about additional, unlisted subfactors under
each main factor. A feedback section was provided for each main factor in the survey to uncover
additional concerns: respondents were given blank space in which they could write anything
related to the main factor. Among the 282 participants (including the deleted coding, blank, or
unengaged participants in ranking), few used this opportunity to comment on additional concerns.
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All the comments were personally read and repeating concerns identified. The frequency of the
repeating concerns was tabulated, and the feedback is summarized below in the order of most
frequently to least frequently mentioned concerns.
Transportation:
Eighty-two people utilized the feedback section for transportation to write their additional
comments, suggestions or concerns.
1. The most frequent feedback topic was public transit routes (frequency = 14). Some asked
for specific routes in the city limits. People living in the county area (outside city limits)
were highly dissatisfied with the only existing accessible services--provided by East
Tennessee Human Resource Agency (ETHRA) and requested the extension of the city's
public transit services.
2. More parking lots in the downtown area, if possible priority parking areas (frequency =
10). Some expressed concern about not being able to attend major events in the downtown
due to the lack of accessible parking spots. Respondents also asked for strict law
enforcement on the misuse of accessible parking spots.
3. Some suggested redesigning bus shelters to accommodate more people and protect from
extreme weather (wind, rain, snow). Others noted a need for more shelters (frequency=7)
4. A higher frequency of transportation on existing public transit routes (frequency = 4)
Housing:
Forty-nine people utilized the feedback section for housing to write their additional
comments, suggestions or concerns.
1. The most frequent topic was the lack of affordable and accessible housing (frequency =
30). 17 of the 30 respondents requested flexible subsidized rents for people since on low
income whereas 13 participants requested housing that is sufficiently accessible to allow
PWD and SC to live independent lives.
2. More help for homeless people. Respondents were empathetic to the conditions of the
homeless people in the city (frequency = 5)
Health Services:
Twenty-eight people utilized the feedback section to write their additional comments,
suggestions or concerns regarding health services.
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1. The need for affordable and accessible health services was a significant concern (frequency
= 10). Other topics included:
2. Increased Medicare, TennCare or other related benefits (frequency = 3)
3. Inadequate health facilities for people with autism and mental health issues (frequency = 2)
Civic & Social Involvement:
Thirty-one people utilized the feedback section to write additional comments, suggestions
or concerns regarding civic & social involvement.
1. Respondents expressed a wish for more participation in planning board and political
representations (frequency = 10)
Recreational and Leisure Concerns:
Thirty-seven people utilized the feedback section to write additional comments,
suggestions or concerns regarding recreational and leisure concerns.
1. A primary concern was the inability to find family style bathrooms that would allow
caregivers to help disabled persons or toddlers (frequency = 6)
2. The accessibility of the facilities/activities (frequency = 4)
3. The lack of opportunities for sports and exercise for PWD was a concern (frequency = 4)
Environment and Weather Concerns:
Twenty-six people utilized the feedback section to write additional comments, suggestions
regarding environment and weather concerns.
1. The need to treat and clear roads for the snow was a significant request since respondents
were unable to leave their homes safely on snow days (frequency =10)
2. The need for information about severe weather forecasts (frequency = 2)
Education Concerns:
Thirty-one people utilized the feedback section to write additional comments, suggestions
or concerns regarding education.
1. Accessibility at the educational institutes to help the PWD to finish their education
(frequency = 7)
2. The choice of having vocational training courses for improving the employment for PWD
since college education is not for everybody (frequency = 4)
3. Training the staff in the educational institutes in treating the PWD with sensitivity.
Interpreters are not competent, need to be improved (frequency = 3)
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Employment Concerns:
Thirty-seven people utilized the feedback section to write their additional comments,
suggestions or concerns regarding employment.
1. Internships for PWD to increase their skills so that their employment opportunities could
increase (frequency = 7)
2. Education for employers to encourage them to hire PWD (frequency = 6)
3. Fear of losing their SSDI or Medicaid benefits if respondents found part-time employment
(frequency = 4)

4.4 Multiple regression analysis for all the responses
Multiple regression analysis was applied to identify relationships between the demographic
variables and all the main factors-- transportation, housing, health services, civic and social
involvement, recreational and leisure activities, environment and weather, education and
employment. This section reports on the regression analysis that was applied to the all 227
responses. However, the fitted regression equation here is not valid due to statistical insignificance,
i.e., the number of data points under each independent variable group is low. The motive to write
this part is to demonstrate how the analysis can be done once sufficient data points are collected
in future. Here, the analysis serves as a sample analysis only. The conclusions and regression
equation coefficients are subject to change given sufficient data points in the future.

4.4.1 Transportation
Multiple regression analysis was conducted to examine the relationships between the main
factor of transportation and the independent demographic variables of age, race, years of
experience, gender disability status regarding disability (PWD, SC, both or other), and role as
"other" (Family, Friend, Caregivers and Other). The summary of the fit table from JMP software
shows that the RSquare value is 0.12. RSquare is the strength of the prediction that explains the
correlation between the variables. The analysis of variance table shows that the F-statistic p-value
is 0.0214 (it is less than 0.05), which implies that the independent variable is statistically significant
to predict the dependent variable (transportation). According to parameter estimate table (Table
4.6), a significant variation exists between the responses of family and other, as well as between
male and female respondents.
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Looking at the effect test table, p-values of the t-test for each predictor/demographic
variable, none of them are significant except gender. That means, there is no significant mean
difference exist between the place, age, group1, group 2 experience and gender. However, there is
significant mean difference exist in between male and female responses, and in racial groups.
Females Black/African American, other are significant (p-value less than 0.05) to predict the
transportation.
The predicted equation for the transportation factor is shown below. It describes the mean
response transportation changes based on the independent variables. The mean value of
transportation is 3.779 when all the independent variables are equal to zero. Each regression
coefficient explains the change in transportation mean value. For example, the Black/African
American regression weight is 0.39, which indicates that the mean value of transportation increases
39% by adding the Black/African American responses. The red colored independent variables
indicate that significance of the test. There is significant variation in the race group-- Black/African
Americans and other -- as well as in the in the gender group.
Predicted equation:
Y(Transportation (4.02))=3.779+ 0.066 (Place city limits) +[-0.109(Age 19 to 25 ) +0.102 (Age 26 to 40)
+

0.056

(Age

41

to

59)]

+[0.39(Race

group1Both)+0.01(group1Other )-0.041(group1

Black/African

American)-0.409(Race

Person

a

with

Other)]

disability)]+[-0.025(group2

+[0.22(
Caregiver)-

0.066(group2 Family )+0.094(group2 Friend)] +0.0068(Experience) + 0.1179(Gender Female)
In the regression equation, the intercept of the regression coefficient b0 is 3.779 which is
very close to the Y value of 4.02. Without knowing any of the demographic information about the
participants, it can be predicted that the transportation rank is above or close to 3.779. This high
value is due to the small standard deviation obtained from the participant responses. The standard
deviation for each separate group of respondents for each main factor is tabulated in Table 4.7. It
is in the range of 0.64 – 0.78.
In the same way, the multiple regression analysis techniques were applied to remaining
factors, and the predicted equation for all the factors was mentioned in the appendix. The only
significance test qualified relationships between demographic groups and main factors are listed
in table 4.6 and 4.8.
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Table 4.4 Summary of fit
Summary of Fit

RSquare

0.120939

RSquare Adj

0.058447

Root Mean Square Error

0.731241

Mean of response

4.022026

Observations (or Sum Wgts)

227

Table 4.5 Analysis of variance
Analysis of Variance

Source

DF

Sum of Squares

Mean Square

F Ratio

Model

15

15.52215

1.03481

1.9353

Error

211

112.82451

0.5371

Prob>F
0.0214*

C. Total

226

128.34666
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Table 4.6 Parameter estimates
Parameter Estimates
Term

Estimates

Prob>|t|

Intercept

3.7797101

<0.001*

Do you live in [City limits]

0.066419

0.2066

What is your age? [19 to 25]

-0.109534

0.5067

What is your age? [26 to 40]

0.102572

0.3106

What is your age? [41 to 59]

0.0566432

0.5468

What is your race/ethnicity? [Block/African American]

0.3954542

0.0314*

What is your race/ethnicity? [other]

-0.409823

0.0377*

Which describes you? [Both]

0.222326

0.1547

Which describes you? [Other]

0.0108383

0.9226

Which describes you? [Person with a disability]

-0.041006

0.7276

Are you a family member, friend, caregiver of a person with a disability -0.025553

0.8239

or senior? [Caregiver]
Are you a family member, friend, caregiver of a person with a disability -0.066106

0.4061

or senior? [Family]
Are you a family member, friend, caregiver of a person with a disability 0.094027

0.3832

or senior? [Friend]

How many years of personal interaction do you have with people with 0.0068176

0.0747

disabilities or senior?
What is your gender? [Female]

0.1179402
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0.0415*

Table 4.7 Standard deviation of rankings for each group

Transport
ation
All sample

Healt
Housi h
ng
servi
ces

Civic &
social
involve
ment

Recreati
onal
activitie
s

Environ
ment &
weather

Educat Employ
ion
ment

0.75

0.88

0.67

0.71

0.74

0.67

0.76

0.66

0.76

0.88

0.67

0.71

0.74

0.67

0.77

0.66

Male

0.79

0.88

0.73

0.75

0.77

0.73

0.83

0.69

City

0.75

0.88

0.67

0.71

0.74

0.67

0.76

0.66

County

0.76

0.86

0.67

0.71

0.74

0.66

0.73

0.66

0.75

0.88

0.67

0.70

0.74

0.68

0.77

0.66

0.76

0.87

0.67

0.71

0.74

0.67

0.77

0.66

0.76

0.87

0.67

0.71

0.74

0.66

0.73

0.66

0.76

0.87

0.67

0.71

0.74

0.66

0.73

0.66

0.76

0.87

0.67

0.71

0.74

0.67

0.77

0.66

0.75

0.87

0.67

0.71

0.74

0.66

0.72

0.66

0.76

0.87

0.67

0.71

0.74

0.65

0.72

0.66

0.76

0.88

0.67

0.71

0.74

0.67

0.77

0.66

0.74

0.85

0.68

0.71

0.75

0.67

0.74

0.66

0.74

0.87

0.64

0.71

0.73

0.64

0.70

0.65

0.75

0.87

0.67

0.70

0.74

0.67

0.77

0.66

0.74

0.83

0.64

0.71

0.72

0.64

0.69

0.64

Female

19 to 25
26 to 40
41 to 59
60 or older
White/Cauc
asian
Black//Afri
can
American
Senior
Person with
disability
Senior&
PWD
Caregiver
Family
Friend
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Transportation

Factors

Table 4.8 All Responses-Demographic groups relationship with main factors
Demographic group

Estimates

Prob>|t|

What is your race/ethnicity? [Block/African American]

0.3954542

0.0314*

What is your race/ethnicity? [other]

-0.409823

0.0377*

What is your gender? [Female]

0.1179402

0.0415*

Housing

How many years of personal interaction do you have with 0.0102
people with disabilities or seniors
What is your gender? [Female]

0.1414

services
involvement
leisure activities

0.0370*
0.0070*

people with disabilities or seniors
What is your gender? [Female]

0.16

0.0013*

Which describes you? [Both (PWD&SC)]

0.348

0.0168*

What is your gender? [Female]

0.147

0.0062*

What is your race/ethnicity? [Block/African American]

0.45

0.0119*

Are you a family member, friend, caregiver of a person with 0.115

0.0241*

a disability or senior? [Family]

What is your race/ethnicity? [Block/African American]

0.34

0.0332*

What is your race/ethnicity? [other]

-0.379

0.0291*

Which describes you? [Both (PWD&SC)]

0.28

0.0396*

What is your gender? [Female]

0.13

0.0084*

weather

and Recreational and Civic and social Health

How many years of personal interaction do you have with 0.009

Environment

0.0231*
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Factors

Table 4.8 Continued

Demographic group

Estimates

Education

How many years of personal interaction do you have with 0.011

Prob>|t|

0.0040*

people with disabilities or seniors?
What is your gender? [Female]

0.12

How many years of personal interaction do you have with 0.0072

0.0396*

0.0295*

Employment

people with disabilities or seniors?
What is your gender? [Female]

0.10

0.0414*

4.5 Multiple regression analysis for PWD responses
In this section, regression analysis was applied to the only Person with disability responses
and results were presented. Mainly we have considered the one more independent variable (a type
of disability which describes you best) in the analysis. Total 75 responses were listed in this
category.

4.6 Dissemination
As mentioned in Phase V in Chapter 1, there should be a continuous process of debating
and discussing the survey outcomes and city action plan between the city council and the
community related to PWD & SC. There needs to be a clear list of contacts in the PWD and SC
community who willing to participate in the debate recurrently to make this happen. As part of this
dissemination, the developed valuable contact list is shown in Table 4.10.
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Table 4.9 PWD responses -Demographic groups and relationship with the main factors
Estimates

Prob>|t|

What is your race/ethnicity? [Block/African American]

0.6741567

0.0434*

What is your race/ethnicity? [other]

-0.502147

0.0444*

How many years of personal interaction do you have with 0.0126615

0.0432*

Factors

Demographic group

people with disabilities or seniors?

Transportation

From the following list, please select one type of disability 0.3483578

0.0377*

which describes you best? [Mobility]
From the following list, please select one type of disability -0.557634

0.0144*

which describes you best? [Other disability]

Are you a family member, friend, caregiver of a person with 0.0102

0.0118*

a disability or senior? [Caregiver]
Are you a family member, friend, caregiver of a person with 0.1414

0.0096*

a disability or senior? [Family]

Housing

From the following list, please select one type of disability 0.4122529

0.0320*

which describes you best? [Other]

Are you a family member, friend, caregiver of a person with 0.4773539

0.0115*

a disability or senior? [Caregiver]
How many years of personal interaction do you have with 0.0129673

0.0098*

people with disabilities or seniors

Health services

From the following list, please select one type of disability -0.428507
which describes you best? [Hearing]
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0.0098*

Table 4.9 Continued
Estimates

Prob>|t|

Factors

Demographic group

From the following list, please select one type of disability 0.296343
which describes you best? [Mobility]

Health services

From the following list, please select one type of disability 0.3506979

0.0053*

which describes you best? [Other]

0.1795875

0.0277*

From the following list, please select one type of disability -0.454783

0.0322*

Do you live within [City limits]?

which describes you best? [Mental illness]
From the following list, please select one type of disability 0.4359966

0.0048*

which describes you best? [Mobility]

Are you a family member, friend, caregiver of a person with 0.654722

0.0001*

a disability or senior? [Family]

activities

Recreational and leisure Civic and social involvement

0.0281*

How many years of personal interaction do you have with 0.018786

Education

people with disabilities or seniors

60

0.0075*

Table 4.10 The list of important contacts related to PWD and SC.

Blind and/or Vision Loss

Aging and Disability
Medicaid Waiver Programs

Name of the
organizations

Agency
contacts

Position

Website link

Area Agency
on Aging &
Disability,
East
Tennessee

Shaler
Gentry

Options &
Family
Caregiver
Program
Manager

http://www.ethra.org/

Tennessee
Services for
the Blind and
Visually
Impaired

Paula
Knisley

Interim
Director

http://www.tn.gov/humanservices/topic/b
lind-visually-impaired-services

Tennessee
Council for
the Blind

Peggy Ivie

President

http://www.acb.org/tennessee/MTCB/

Providing
Access to the
Visual
Environment
(Project
PAVE)

Brandi
McRedmo
nd

Project
Manager

https://www.vanderbilthealth.com/eyeinstit
ute/23641
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Blind and/or Vision Loss

Table 4.10 Continued
Name of the
organization
Opportunity
East - Lions
Volunteer Blind
Industries
Center of
Vision
Development
Tennessee
Deaf-Blind
Project
Tennessee
School for the
Blind

Agency
contacts

Position

Website link

Louis
Galbreath

Director of
Rehabilitati
on

http://lvbi.org/

Dr. Jason
Clopton

OD

http://www.drclopton.com/

Danna Conn

Project
Coordinator

http://www.tredsdeafblindproject.com/

Superintend
ent

https://www.tsbtigers.org/

Kathy Lamb

President

http://www.adaptiveware.net/

Carrie Mills

Interim
Director of
Clinical
Services

http://www.uthsc.edu/healthprofessions/asp/hsc/index.php

Kim Lilley

Executive
Director

http://www.tn.gov/humanservices/t
opic/ttap

Home Lift, Inc.

Peppi
Leland

Owner

http://www.homelift.com/

D&S
Community
Services, Alcoa

Kelli
McLees

Executive
Director

http://www.dscommunity.com/

Assistive Technology

AdaptiveWare

University of
Tennessee,
Hearing &
Speech Center
Tennessee
Technology
Access Program
(TTAP)

Kathy
Segers
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Deaf and Hard-of-Hearing Programs

Cerebral Palsy Resources

Assistive
Technology

Table 4.10 Continued
Name of the
organization
s

Agency
contacts

Position

Website link

East
Tennessee
Technology
Access
Center,
ETTAC

Patrick
Bowen

Executive
Director

http://www.ettac.org/

Therapy In
A Bin
United
Cerebral
Palsy of
Middle TN,
Nashville
UCP
Gift of
Sight,
Hearing, and
Dentures
Library
Services for
the Deaf and
Hard of
Hearing
Tennessee
Council for
the Deaf,
Deaf-Blind
and Hard of
Hearing

Tennessee
Deaf-Blind
Project

Maureen
President/Founde
O'Sullivan
r

https://therapyinabin.com/

Deana
Claiborne

Executive
Director

http://ucpmidtn.org/

Jan
JohnsonNelson

Manager

http://www.knoxcac.org/

Sandy
Cohen

Manager

http://www.tndeaflibrary.nashville.go
v/

Paul
Robertson

Danna
Conn

Executive
Director

Project
Coordinator
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http://www.tredsdeafblindproject.com/

Table 4.10 Continued

Employment Resources

Durable Medical
Equipment

Name of the
organizations

Agency
contacts

Position

Lambert's
Health Care

Benefits to
Work
Program,
Tennessee
Disability
Coalition
Breakthrough
Corporation
Disability
Resource
Center for
Independent
Living,
Knoxville
Tennessee
Career
Center/Americ
an Job Center,
Knoxville

Website link

http://www.lambertshc.com/

Alice L.
Bowen

Project
Director

http://www.tndisability.org/benefit
s-work

Elizabeth
Ritchie

Executive
Director

http://www.breakthroughknoxville.
com/

Lillian Burch

Executive
Director

http://www.drctn.org/

Ray Abbas

Manager

http://www.tn.gov/workforce

Tennessee
Department of
Labor and
Workforce
Development

Burns Phillips

Commission
er

http://www.tn.gov/workforce

Tennessee
Disability
Coalition

Carol
Westlake

Executive
Director

http://www.tndisability.org/

Tennessee
Small
Business
Development
Center,
Knoxville

Larry Rossini

Director

http://www.tsbdc.org/
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Health Care Services

Employment Resources

Table 4.10 Continued
Name of the
organization
UT Center
for Literacy,
Education
&
Employmen
t
Cherokee
Health
Systems,
Knox
County (5th
Avenue)
East
Tennessee
Children's
Hospital
Interfaith
Health
Clinic,
Knoxville
Knoxville
Area Project
Access,
KAPA
Parkwest
Medical
Center
Planned
Parenthood
of Middle &
East
Tennessee,
Inc.

Agency
contacts

Position

Website link

Stephanie
Cowherd

Associate
Director

http://www.clee.utk.edu/

Brian
Smith

Superviso
r

http://www.cherokeehealth.com/

https://www.etch.com

Stephanie
Dockery

Practice
Manager

Terry
Hogan

Senior
Director of
Patient
Services

http://www.knoxvilleareaprojectaccess.org/

Rick
Lassiter

President

http://www.treatedwell.com/?id=958&sid=1
3

Tory Mills

Manager
http://www.plannedparenthood.org/plannedof External
parenthood-middle-east-tennessee
Affairs

Public
Health
Department,
Knox
County

http://tn.gov/health
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Housing Information

Home Rehabilitation/Repair Service

Health Insurance Information

Table 4.10 Continued
Name of the
organizations
Area Agency
on Aging &
Disability, East
Tennessee
Department of
Human
Services, Knox
County
Public Health
Department,
Knox County
East Tennessee
Human
Resource
Agency

Agency contacts

Position

Website link

Shaler Gentry

Options &
Family
Caregiver
Program
Manager

http://www.ethra.org/

Irene M.
Williams

Field
Management
Director

http://www.tn.gov/humanserv

http://tn.gov/health

Gary Holiway

Executive
Director

Knoxville
Leadership
Foundation

David Ault

Coordinator

KnoxvilleKnox County
Community
Action
Committee

Barbara Kelly

Executive
Director

http://www.knoxcac.org/

Knoxville's
Community
Development
Corporation
(KCDC)

Arthur Cate

CEO

http://www.kcdc.org/

Senior
Citizen's Home
Assistance
Service Inc,
(SCHAS)

Tim Howell

CEO

http://www.schas.org/
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Chapter 5: Conclusions
5.1 Introduction
This chapter summarizes the key findings from the survey and the statistical analysis.
Based on the previously reported results from the descriptive statistics, several conclusions can be
drawn. All the conclusions are grouped into one empirical model in Figure 5.1.

5.2 Perceptions of important subfactors for a PWD- and SC-friendly
Knoxville
This section addresses the research question 1: “Which is the most important perceived
main factor and what the most important perceived subfactors are in each main factor?” The
following list of conclusions can be drawn from the descriptive statistical analysis in Chapter 4 to
answer this question; These conclusions apply to the city of Knoxville.
1. The highest ranked disability/age-friendly city factor is environment and weather
2. Under Transportation, the highest ranked subfactor is accessible sidewalks and
greenways; the second highest ranked subfactor is priority, safe parking and drop off
places
3. Under Housing, the highest ranked subfactor is affordable housing; the second highest
ranked subfactor is accessible housing
4. Under Health services, the highest ranked subfactor is accessible healthcare facilities;
Two subfactors tie for second place: special services and resource accessible technology
and products
5. Under Civic and Social involvement, the highest ranked subfactor is membership of
people with disabilities on planning boards, commissions and committees; the second
highest ranked subfactor is involvement in the political process
6. Under Recreational and leisure activities, the highest ranked subfactor is accessible
public recreational venues; the second highest ranked subfactor is Family style
restrooms
7. Under Environment and weather, the highest ranked subfactor is responsive emergency
services, i.e., 911; the second highest ranked subfactor is snow/brush removal by
maintaining public accessibility
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8. Under Education, the highest ranked subfactor is assistive and adaptive technology; the
second highest ranked subfactor is accessible class/lab rooms
9. Under Employment, the highest ranked subfactor is assistive and Full time (full benefits)
jobs; the second highest ranked subfactor is Vocational training and development
In addition to the conclusions above, participants were separated into groups by such
demographic variables as gender, race, and identity as PWD, SC, or SC with a disability, to
investigate whether these groups varied in their perceptions of the importance of the main factors.
Statistical validity was discussed for these group results. Also, the feedback section under each
main factor was summarized to discover the most frequent concerns and suggestions. These
additional concerns or suggestions were listed out along their frequency under each main factor.

5.3 Limitations and future work
Limitations:
The conclusions are drawn from the descriptive analysis and multiple regression analysis
for responses limited to the 227 survey responses only.

Figure 5.1 Empirical model
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Even though most of the group responses were statistically sufficient to represent the overall
population with reasonable confidence, a higher number of responses are needed in some of the
groups--such as the African American group or the 19-24-year-olds-- to validate the conclusions.
The multiple regressional analysis and regression equations depicted here are for sample analysis
only. The conclusions from the analysis and equations are subject to change with the addition of
sufficient data points.
Future work:
1. Collecting more data points since the conclusions are based on a limited sample of only
227 respondents. Having a higher number of data points, especially in those groups with
fewer than 50 participants, will allow us to conclude with higher confidence.
2. Need to collect sufficient data points to validate the multiple regression analysis.
3. Creating a website or web page separately to include the similar surveys and dynamic
display of the survey results will provide an enduring platform for discussion between
PWD & SC and the city's decision-makers.
4. Creating an app to accompany the website will make the platform more accessible
5. Conducting workshops to encourage more people to take the survey will now only ensure
the validity of results but also broaden the platform for PWD and SC citizen-engagement.
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A Descriptive statistic
Transportation -Subfactors mean values:

Figure A1 Transportation-subfactors mean values

Transportation-subfactors

Mean values

T1

Fixed route transportation i.e. Bus & Trolley

4.08

T2

Paratransit/Demand/Response transportation i.e. Door

4.12

to Door and Wheelchair accessible
T3

Private sector i.e. Taxi and Uber

3.12

T4

Accessible shuttle i.e. Airport and Hotel

3.47

T5

Well maintained road system

4.14

T6

Accessible sidewalks and greenways

4.48

T7

Priority, safe parking and drop off places

4.31

T8

Wheelchair accessible bus stops

4.27

T9

Sheltered wait areas at all bus stops

4.18
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Hosing- Subfactors mean values:

Figure A2 Housing- subfactors mean values

Housing-Subfactors

Mean values

H1

Homeless services

3.89

H2

Affordable housing

4.45

H3

Transitional housing

3.92

H4

Subsidized housing

3.95

H5

Visitable Housing

4.03

H6

Accessible housing i.e. single

4.32

family and multi-family
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Health services -Subfactors mean values:

Figure A3 Health services-subfactors mean values

Health services-subfactors

Mean values

HS1

Disability specific agencies

4.34

HS2

Special services and resources

4.36

HS3

Accessible technology and products

4.36

HS4

Durable medical equipment

4.31

HS5

Short-term use of products and services

4.01

i.e. rental, transitional and temporary
HS6

Accessible healthcare facilities

4.55

HS7

Peer support/counseling services

4.19

HS8

End of life services i.e. long-term care,

4.16

living will, will/estate planning and
funeral services
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Civic and Social involvement subfactors mean values:

Figure A4 Civic and social involvement- subfactors mean values

Civic and Social involvement-

Mean values

subfactors
C1

Membership of people with

4.47

disabilities on planning boards,
commissions and committees

C2

Attendance at public meetings

4.18

C3

Involvement in the political process

4.34

C4

Legal services i.e. conservatorship,

4.33

special needs trust and power of
attorney
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Recreational and leisure activities subfactors mean values:

Figure A5 Recreational and leisure activities- subfactors mean values

Recreational and leisure

Mean values

activities-subfactors
R1

Events i.e. parades, street festivals

3.81

and other
R2

Adaptive sports and Inclusive

4.06

recreational programs
R3

Cultural awareness programs

4.13

R4

Accessible recreational public

4.45

venues
R5

Family style restrooms
80

4.16

Environment and weather subfactors mean values:

Figure A6 Environment and weather subfactors mean values

Environment and weather-subfactors

Mean values

EW1

Accessible emergency shelters

4.36

EW2

Responsive emergency services i.e. 911

4.71

EW3

Proactive emergency services (i.e.

4.34

accessible public service announcements)
for shifting weather patterns
EW4

Air quality

4.34

EW5

Snow/brush removal in accordance with

4.43

maintaining public accessibility
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Education subfactors mean values:

Figure A7 Education subfactors mean values

Education-subfactors

Mean values

E1

Accessible class/lab rooms

4.45

E2

Availability of tutors/interpreters/note

4.36

takers
E3

Access to educational funding

4.42

E4

Transitional HS to employment or

4.30

P.S.E/Training programs
E5

Vocational training

4.40

E6

Assistive and adaptive technology

4.50

E7

Post-secondary education (P.S.E)

4.23
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Employment subfactors mean values:

Figure A8 Employment subfactors mean values

Employment-subfactors

Mean values

EM1

Career counseling

4.21

EM2

Volunteering opportunities

3.97

EM3

Internship (low/no pay) opportunities

3.79

EM4

Part-time (no benefits) jobs

3.73

EM5

Full time (no benefits) jobs

3.66

EM6

Full time (partial benefits) jobs

4.11

EM7

Full time (full benefits) jobs

4.52

EM8

Vocational training and development

4.44

EM9

Entrepreneurship/self-employment

4.07

support services
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B Multiple regression analysis results
Predicted equation for Housing: Y (Housing (4.09)) =3.79+ 0.066 (Place city limits)+[-0.17(Age 19 to
25

) +0.14(Age

26 to 40)

+ 0.099 (Age

41 to 59)]+[

Other)]+[0.17(group1Both)-0.028(group1Other

0.29(Race

Black/ African American)

)-0.092(group1Person

disability]+[0.098(group2Caregiver)-0.142(group2 Family

)+0.0321(group2

-0.29(Race

with

a

Friend)]+0.0102(Experience)+

0.1414(Gender Female )
Predicted equation for Health services: Y (Health services (4.28))=4.056+ 0.0405 (Place city limits)
+[-0.11(Age
0.125(Race

19 to 25

) +0.16(Age

Other)]

26 to 40)

+ 0.0028 (Age

41 to 59)]

+[0.214(group1Both)-0.06(group1Other

disability]+[0.059(group2 Caregiver)-0.05(group2 Family

+[0.182(Race

Black/African American)

)-0.01(group1

)-0.04(group2

Friend)]

Person

with

a

+0.009(Experience) +

0.16(Gender Female )
Predicted equation for Civic and social involvement: Y (Civic and social involvement
(4.33))=4.34+ 0.064(Place
+[0.25(Race
0.08(group1

city limits)

Black/African American)

+[0.18(Age

-0.139(Race

19 to 25
Other)]

) -0.05(Age

26 to 40)

+ 0.007(Age

41 to 59)]

+[0.348(group1Both) -0.14(group1Other )-

Person with a disability]+[0.011(group2 Caregiver)-0.02(group2 Family

)+0.10(group2

Friend)]

+0.006(Experience) + 0.147(Gender Female )
Predicted equation for Recreational and leisure activities: Y (Recreational and leisure activities
(4.12))=4.27+ 0.018(Place
59)]+[0.45(Race

city limits)

Black/African

0.0003(group1Person

with

a

Friend)]+0.0038(Experience)

+[0.07(Age

19 to 25

American)-0.2(Race

disability]

Other)]

) +0.003(Age

26 to 40)-0.0036(Age 41 to

+[0.23(group1Both)-0.01(group1Other)-

+[0.006(group2Caregiver) -0.115(group2Family)+0.239(group2

+ 0.098(Gender Female )

Predicted equation for Environment and weather: Y (Environment and weather(4.43))=4.23+
0.014(Place

city limits)

Black/African American)

+[-0.24(Age

19 to 25

) +0.086(Age

26 to 40)

+0.117(Age

41 to 59)]

+[0.34(Race

-0.379(Race Other) ] +[0.28(group1Both)-0.16(group1Other )-0.02(group1 Person with a

disability]+[0.055(group2 Caregiver)-0.0129(group2 Family )+0.023(group2 Friend)]

+0.0052(Experience)

+ 0.13(Gender Female)
Predicted equation for Education: Y (Education (4.38))=4.2+ 0.025(Place
19 to 25 ) +0.047(Age 26 to 40) +0.0163(Age 41 to 59)]

city limits)

+[0.136(Age

+[0.071(Race Black/African American) -0.002(Race Other)]
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+[0.19(group1Both)-0.019(group1Other )-0.12(group1

Person with a disability]+[-0.046(group2 Caregiver)-

0.07(group2 Family )+0.16(group2 Friend)] +0.011(Experience) + 0.12(Gender Female)
Predicted

equation

for

limits)+[0.022(Age 19 to 25

0.002(RaceOther)]+

Employment:

Y

(Employment

(4.05))=3.99-0.049(Place

city

) -0.0008(Age 26 to 40) +0.0029(Age41to59)]+[0.119(RaceBlack/AfricanAmerican)[0.229(group1Both)+0.053(group1Other)-0.04(group1Person

disability]+[0.166(group2 Caregiver)-0.10(group2 Family

)-0.045(group2

Friend)]

with

a

+0.0072(Experience) +

0.10(Gender Female)
Predicted equations for Person with disability responses
Predicted equation for transportation: Y(Transportation(4.02))=3.75+ 0.162 (Place city limits) +[0.13(Age

19 to 25

0.50(Race

) +0.188 (Age

Other)]

0.21(group2
0.14(Gender

26 to 40)

+ 0.179 (Age

41 to 59)]

+[ 0.674(Race

+[0.41(group1Both)-0.117(group1Other )-0.126(group1

Caregiver)-0.16(group2
Female

Family)+0.1135(group2

) + [-0.079(Disability

Hearing

Friend)]

)- 0.37(Disability

Mobility)+0.2261(Disability Other)-0.5578(Disability other disability )

Black/African American)

-

Person with a disability]+[-

+0.0126(Experience)

Mental illness

+

)+0.348(Disability

]

Predicted equation for housing: Y(Housing (3.92))=3.6+ 0.169(Place city limits) +[-0.28(Age 19 to
25

)

+0.18(Age

26

to

40)

+

0.087

(Age41

0.193(RaceOther)]+[0.1325(group1Both)+0.058(group1Other

to

59)]+[0.13(RaceBlack/AfricanAmerican)-

)+0.054(group1

disability]+[0.73(group2 Caregiver)-0.447(group2 Family )+0.0156(group2 Friend)]

Person

with

a

+0.0126(Experience)

-0.0174(Gender Female) - [0.4262(Disability Hearing) +0.0029(Disability Mental illness) + 0.22(Disability
Mobility)

+0.41(Disability Other)-0.26(Disability other disability)]

Predicted equation health services: Y(Health services(4.2))=3.9+ 0.09(Place
0.11(Age

19 to 25

0.127(Race

) +0.098(Age

Other)]

+ 0.07(Age

41 to 59)]

+[ 0.17(Race

-0.193(group2

Female)-[0.428(Disability

Family

)+0.15(group2

Hearing)-0.30

(Disability

+[-

Black/African American)

+[0.23(General group1Both)-0.06(group1Other )-0.008(group1

disability]+[0.47(group2 Caregiver)

+0.07(Gender

26 to 40)

city limits)

Person

with

a

Friend)]

+0.0129(Experience)

Mental

illness)+0.29(Disability

Mobility)+0.35(Disability Other)-0.26(Disability other disability )]

Predicted

equation

for

Civic

and

social

involvement:

Y(Civic

and

social

involvement(4.27))=4.33+ 0.179(Place city limits) +[-0.09(Age 19 to 25 ) -0.22(Age 26 to 40) + 0.23(Age
85

41 to 59)]

+[ 0.30(Race

0.06(group1

Black/African American)

-0.10(Race

Other)]

+[0.17(group1Both)-0.08(group1Other )-

Person with a disability]+[0.23(group2 Caregiver)-0.153(group2 Family

)+0.164(group2

Friend)]

+0.004(Experience)+0.078(GenderFemale)-[0.034(DisabilityHearing)0.45(DisabilityMentalillness)+0.43(DisabilityMobility)

+0.08(Disability

Other)-0.36(Disability

other

disability)]

Predicted equation for recreational and leisure activities: Y(Recreational and leisure activities
(4.04))=4.05+ 0.11(Place
0.45(Race

Black/African

city limits)

+[0.223(Age

American)

19 to 25

-0.18(Race

)-0.14(Age

Other)]

26 to 40)

+ 0.10(Age

41 to 59)]

+[0.147(group1Both)+0.046(group1Other

)+0.032(group1 Person with a disability]+[0.179(group2 Caregiver)-0.09(group2 Family )+0.28(group2
+0.009(Experience) +0.102(Gender

Female

+[

) +[-0.049(Disability

Hearing

)-0.44(Disability

Friend)]

Mental illness

)+0.65(Disability Mobility) +0.108(Disability Other)-0.38(Disability other disability )]
Predicted equation for Environment and weather: Y (Environment and weather(4.38))=3.980.04(Place

city limits)

Black/African American)

+[-0.39(Age

19 to 25

)+0.046(Age

+ 0.22(Age

41 to 59)]

+[ 0.28(Race

-0.42(Race Other)] +[0.35(group1Both)-0.188(group1Other )+0.072(group1 Person with

a disability]+[0.19(group2 Caregiver)-0.04(group2 Family

+0.11(Gender

26 to 40)

Female)

+[-0.32(Disability

Hearing

)+0.029(group2

)-0.31(Disability

Friend)]

+0.008(Experience)
)+0.15(Disability

Mental illness

Mobility)+0.21(Disability Other)-0.24(Disability other disability )]

Predicted equation for Education: Y(Education(4.34))=3.97+0.057(Place
19

to

25

)-0.087(Age

26

to

40)

+ 0.074(Age

41to59)]+[0.073(Race

city limits)

Black/

+[0.14(Age

African

American)-

0.0015(RaceOther)]+[0.14(group1Both)+0.19(group1Other)0.039(group1Personwithadisability)]+[0.158(gro
up2Caregiver)-0.14(group2Family)+0.186(group2Friend)]+0.018(Experience)+0.11(GenderFemale)[0.11(DisabilityHearing)-0.15(Disability Mental illness)+0.229(Disability Mobility)+0.102(Disability Other)0.324(Disability other disability )]
Predicted equation for employment: Y(Employment (4.059))=3.99-0.0046(Place
0.039(Age
0.076(Race

19 to 25

)-0.17(Age

Other)]

Female

+ 0.026(Age

41 to 59)]

+[0.05(group1Both)+0.18(group1Other

disability]+[0.329(group2

+0.067(Gender

26 to 40)

Caregiver)-0.10(group2

) +[-0.098(Disability

Family

Hearing

)-0.13(Disability

Friend)]

+[-

Black/African American)

)-0.057(group1

)-0.11(group2

Mobility)-0.082(Disability Other)-0.065(Disability other disability )]
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+[0.17(Race

city limits)

Person

with

a

+0.006(Experience)

Mental illness

)+0.16(Disability
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